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DIVISION I 


GENERAL REQUIREMENTS 


SECTION 101 


DEFINITIONS AND TERMS 


Wherever in these specifications or in other contract documents the follow- 
ing terms or pronouns in place of them are used, the intent and meaning shall 
be interpreted as follows: 


101.01 Abbreviations. Wherever the following abbreviations are used 
in these specifications or on the plans, they are to be construed the same as the 
respective expressions represented: 


AAN—American Association of Nurserymen 
AAR—Association of American Railroads 
AASHTO—American Association of State Highway and Transportation Off- 
cials 
ACI—Ame rican Concrete Institute 
AGC—Associated General Contractors of America 
AlA—American Institute of Architects 
AISC—American Institute of Steel Construction 
_ AJISI—American Iron and Steel Institute 
ANSI—American National Standards Institute 
ARA—Ame rican Railway Association 
AREA—American Railway Engineering Association 
ASA—American Standards Association 
ASCE—American Society of Civil Engineers 
ASLA—Ame rican Society of Landscape Architects 
ASME—American Society of Mechanical Engineers 
ASTM—American Society for Testing and Materials 
AWG—American Wire Gauge 
AW PA—American Wood Preservers Association 
AWS—American Welding Society 
AW WA—American Water Works Association 
Code—National Electric 
EIA—Electronic Industries Association 
FHWA—Federal Highway Administration—Department of Transportation 
FSS—Federal Specifications and Standards, General Services Adminis- 
tration 
IEEE—Institute of Electrical and Electronics Engineers 
MIL—Military Specifications 
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MUTCD—Manual on Uniform Traffic Control Devices for Streets and 
Highways. Published by the Federal Highway Administration 
NEMA—National Electrical Manufacturers Association 
OSHA—Occupational Safety and Health Administration 
SAE—Society of Automotive Engineers 
UL—Underwriters Laboratories, Incorporated 
USASI—United States of America Standards Institute 


101.02 Advertisement. The public announcement, as required by law, 
inviting bids for work to be performed or materials to be furnished. 


101.03 Award. The acceptance by the Department of a bid. 


101.04 Base Course. The layer or layers of specified or selected mate- 
rial of designed thickness on a subbase or a subgrade to support a surface 
course. 


101.05 Bidder. An individual, partnership, firm, corporation, or any 
acceptable combination thereof, or joint venture, submitting a bid for the 
advertised work. 


101.06 Bridge. A structure, including supports, erected over a depres- 
sion or an obstruction, as water, highway, or railway, and having a track or 
passageway for carrying traffic or other moving loads and having an opening 
measured along the center of roadway of more than twenty (20) feet between 
undercopings of abutments or spring lines of arches or extreme ends of 
openings for multiple boxes; may include multiple pipes where the clear 
distance between openings is less than half of the smaller contiguous opening. 


Bridge Length. The greater dimension of a structure measured along the 
center of the roadway between backs of abutment backwalls or between ends 
of bridge floor. 


Bridge Roadway Width. The clear width of structure measured at right 
angles to the center of the roadway between the bottom of curbs or, if curbs 
are not used, between the inner faces of parapet or railing. | 


101.07 Calendar Day. Every day shown on the calendar, beginning and 
ending at midnight. 


101.08 Contract Change Order. A written order to the Contractor, 
covering changes in the plans, specifications or quantities, within the scope of 
the contract, and establishing the basis of payment and time adjustments for 
the work affected by the changes. 


101.09 Channel. A natural or artificial water course. 
101.10 Contract. The written agreement between the Department and 


the Contractor setting forth the obligations of the parties thereunder, includ- 


[2] 


DEFINITIONS AND TERMS 101 


ing, but not limited to, the performance of the work, the furnishing of labor 
and materials, and the basis of payment. 

The contract includes the invitation for bids, proposal, contract form and 
contract bond, standard specifications, supplemental specifications, special 
provisions, general and detailed plans, notice to proceed, and any change 
orders and supplemental agreements that are required to complete the con- 
struction of the work in an acceptable manner, including authorized exten- 
sions and basis of payment thereof, all of which constitute one instrument. 


101.11 Contract Bond. The approved form of security, executed by the 
Contractor and his surety or sureties, guaranteeing complete execution of the 
contract and all supplemental agreements pertaining thereto and the payment 
of all legal debts pertaining to the construction of the project. 


101.12 Contract Item (Pay Item). An item of work specifically 
described and for which a price, either unit or lump sum, is provided. It 
includes the performance of all work and the furnishing of all labor, equip- 
ment, and materials described in the text of a specific item included in the 
contract or described in the standard specifications, supplemental specifica- 
tions, or special provisions of the contract. Contract items are numbered so 
that the first three (3) digits of the item number correspond to the section of 
the same number. Thus, in Item No. 203 0100, which is the item number for 
roadway excavation, the number 203 is the section number and corresponds to 
Section 203 of the standard specifications, supplemental specifications and 
special provisions. 

Each contract item shall be constructed under the specifications contained in 
the section of the same number, i.e., the number preceding aforementioned 
last four (4) digits. 


101.13 Contractor. The individual, partnership, firm, corporation, or 
any acceptable combination thereof, or joint venture, contracting with the 
Department of Transportation for performance of prescribed work. 


101.14 Contract Time. The number of work days or calendar days 
allowed for completion of the contract, including authorized time extensions. 

In case a calendar date of completion is shown in the proposal in lieu of the 
number of working or calendar days, the contract shall be completed by that 
date. 


101.15 Culvert. Any structure not classified as a bridge which provides 
an opening under the roadway. 


101.16 Department. The party of the first part to a contract which shall 
be the Department of Transportation as constituted under the laws of the State 
of Nevada, for the administration of highway work. 


101.17 Detour. A temporary route for traffic around a closed portion of 
road. 
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101.18 Directors. The directors of the Department of Transportation of 
the State of Nevada as established by the laws of the State of Nevada, acting 
directly or through their authorized representatives. 


101.19 Divided Highway. A highway with separated roadways for traf- 
fic in opposite directions. 


101.20 Employee. Any person working on the project mentioned in the 
contract of which these specifications are a part, and who is under the 
direction and control of, or receives compensation from, the Contractor or his 
subcontractor. ' 


101.21 Engineer. The Director of the Department of Transportation of 
the State of Nevada, acting either directly or through his duly authorized 
representatives, who is responsible for the engineering supervision of the 
construction. 


101.22 Equipment. All machinery and equipment, together with the 
necessary supplies for upkeep and maintenance, and also tools and apparatus 
necessary for the proper construction and acceptable completion of the work. 


101.23. Extra Work. An item of work not provided for in the contract as 
awarded but found essential to the satisfactory completion of the contract 
within its intended scope. 


101.24 Frontage Road or Frontage Street. A local street or road 
auxiliary to and located generally on the side of an arterial highway for 
service to abutting property and adjacent areas and for control of access. 


101.25 Highway. A general term denoting a public way for purposes of 
vehicular travel, including the entire area within the right of way. 


101.26 Holidays. In the State of Nevada, these occur on: 


January 1 (New Year’s Day) 

Third Monday in February (Washington’s Birthday) 
Last Monday in May (Memorial Day) 

July 4 (Independence Day) 

First Monday in September (Labor Day) 

October 31 (Nevada Day) 

November 11 (Veterans’ Day) 

Fourth Thursday in November (Thanksgiving Day) 
December 25 (Christmas Day) 


or on any day that may be appointed by the President of the United States or 
by the Governor of Nevada for public fast, thanksgiving or as a legal holiday. 
If January 1, July 4, October 31, November 11, or December 25 falls upon 
a Sunday, the Monday following shall be observed as a holiday. 
If January 1, July 4, October 31, November 11, or December 25 falls upon 
a Saturday, the Friday preceding shall be observed as a holiday. 
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101.27 Inspector. The Engineer’s authorized representative assigned to 
make detailed inspections of contract performance. 


101.28 Laboratory. The testing laboratory of the Department or any 
other testing laboratory which may be designated by the Engineer. 


101.29 Major Contract Item. A ‘‘major item”’ shall be construed to be 
any individual bid item included in the proposal that has a total cost equal to 
or greater than fifty thousand dollars ($50,000) or five (5) percent of the total 
contract cost, whichever is the lesser amount. The total contract cost shall be 
computed on the basis of the proposal quantities and contract unit prices. 


101.30 Materials. Any substances specified for use in the construction 
of the project and its appurtenances. 


101.31 Median. That portion of a divided highway separating the travel 
ways for traffic generally in opposite directions. 


101.32 Notice to Contractors. The official notice inviting bids for the 
proposed work. 


101.33 Notice to Proceed. A written notice to the Contractor to proceed 
with the contract work including, when applicable, the date of beginning of 
contract time. 


101.34 Pavement Structure. The combination of base course and sur- 
face course placed on a subgrade to support the traffic load and distribute it to 
the roadbed. 


101.35 Plans. The approved project plans and standard plans, profiles, 
typical cross sections, working drawings, and supplemental drawings, or 
exact reproductions thereof, which show the location, character, dimensions, 
and details of the work to be performed. All such documents are to be 
considered as a part of the plans whether or not noted in the special provi- 
sions. 

In the above definition, these terms are defined as follows: 

(a) Standard Plans—The standard plans of the Department of Transporta- 
tion. 

(b) Project Plans—The project plans are specific details and dimensions 
peculiar to the work and are supplemented by the standard plans insofar as the 
Same may apply. 


101.36 Profile Grade. The trace of a vertical plane intersecting the top 
surface of the proposed structural section as shown on the plans. Profile grade 
means either elevation or gradient of such trace according to the context. 


101.37 Project. The specific section of the highway together with all 
appurtenances and construction to be performed thereon at the prices quoted. 
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101.38 Proposal. The offer of a bidder, on the prescribed form, to 
perform the work and to furnish the labor and materials at the prices quoted. 


101.39 Proposal Form. The approved form on which the Department 
requires bids to be prepared and submitted for the work. 


101.40 Proposal Guaranty. The security furnished with a bid to guar- 
antee that the bidder will enter into the contract if his bid is accepted. 


101.41 Right of Way. A general term denoting land, property, or inter- 
est therein, usually in a strip, acquired for or devoted to transportation 
purposes. 


101.42 Road. A general term denoting a public way for purposes of 
vehicular travel, including the entire area within the right of way. 


101.43 Roadbed. The graded portion of a highway within top and side 
slopes, prepared as a foundation for the pavement structure and shoulders. 


101.44 Roadside. A general term denoting the area adjoining the outer 
edge of the roadway. Extensive areas between the roadways of a divided 
highway may also be considered roadside. 


101.45 Roadside Development. Those items necessary to the complete 
highway which provide for the preservation of landscape materials and 
features; the rehabilitation and protection against erosion of all areas dis- 
turbed by construction through seeding, sodding, mulching, and the placing of 
other ground covers; such suitable planting and other improvements as may 
increase the effectiveness and enhance the appearance of the highway. 


101.46 Roadway. The portion of a highway within limits of construc- 
tion. 


101.47 Shoulder. The portion of the roadway contiguous with the trav- 
elled way for accommodation of stopped vehicles, for emergency use, and for 
lateral support of base and surface courses. 


101.48 Sidewalk. That portion of the roadway primarily constructed for 
the use of pedestrians. 


101.49 Special Provisions. Additions and revisions to the standard and 
supplemental specifications covering conditions peculiar to an individual 
project. 


101.50 Specifications. The directions, provisions, and requirements 
contained in the standard specifications and supplemental specifications as 
modified by the special provisions. Whenever the term ‘“‘these specifications”’ 
is used in this book, it means the provisions set forth in this book. 
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101.51 State. The State of Nevada acting through its authorized repre- 
sentatives. 


101.52 Street. A general term denoting a public way for purposes of 
vehicular travel, including the entire area within the right of way. 


101.53 Structures. Bridges, culverts, catch basins, drop inlets, retain- 
ing walls, cribbing, manholes, end walls, buildings, sewers, service pipes, 
underdrains, foundation drains, and other features which may be encountered 
in the work and not otherwise classed herein. 


101.54 Subcontractor. Any individual, partnership, firm, corporation, 
or any acceptable combination thereof, or joint venture, to which the Contrac- 
tor, with the consent of the Department, sublets any part of the contract. 


101.55 Subgrade. The top surface of a roadbed upon which the pave- 
ment structure and shoulders, including curbs, are constructed. 


101.56 Substructure. All of that part of the structure below the bearings 
of simple and continuous spans, skewbacks of arches, and tops of footings of 
rigid frames, together with backwalls, wingwalls, and wing protection rail- 
ings. 


101.57 Superintendent. The Contractor’s authorized representative in 
responsible charge of the work, present on the work at all times during the 
progress to supervise and direct the construction, to receive and fulfill 
instructions from the Engineer, and to accept orders for changed and extra 
work. 


101.58 Superstructure. All that part of a structure above the bearings 
of simple and continuous spans, skewbacks of arches, and top of footings of 
rigid frames; excluding backwalls, wingwalls, and wing protection railings. 


101.59 Supplemental Agreement. A written agreement made and 
entered into by and between the Contractor and the Department covering work 
not otherwise provided for, revisions in or amendments to the terms of the 
contract, or conditions specifically prescribed in the specifications as requir- 
ing supplemental agreements. Such supplemental agreements become a part 
of the contract when approved and properly executed. 


101.60 Supplemental Specifications. Additions and revisions to the 
standard specifications that are adopted subsequent to the issuance of the 
printed book. 


101.61 Surety. The corporation, partnership, or individual, other than 
the Contractor, executing a bond furnished by the Contractor. 


101.62 Surface Course. One or more layers of a pavement structure 
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designed to accommodate the traffic load, the top layer of which resists 
skidding, traffic abrasion, and the disintegrating effects of climate. The top 
layer is sometimes called ‘‘wearing course.”’ 


101.63 Traffic Lane. The portion of a traveled way for the movement of 
a single line of vehicles. 


101.64 Traveled Way. That portion of roadway for the movement of 
vehicles exclusive of shoulders and auxiliary lanes. 


101.65 Work. The furnishing of all labor, materials, equipment, and 
incidentals necessary or convenient to the successful completion of the project 
and the carrying out of the duties and obligations imposed by the contract. 


101.66 Working Day. A calendar day on which weather and other 
conditions not under the control of the Contractor will permit construction 
operations to proceed for the major part of the day (five (5) hours) with the 
normal working force engaged in performing the controlling item or items of 
work which would be in progress at that time, exclusive, however, of 
Saturdays, Sundays, State recognized holidays, and any day that is incumbent 
upon the Contractor, by means of a labor union, to observe as a holiday. 
However, if the Contractor elects to work on such days, those days will be 
considered as a working day. 

Attention is directed to subsections 108.04, “‘Limitation of Operations,’ 
and 108.08, ‘‘Determination and Extension of Contract Time.”’ 


101.67 Working Drawings. Stress sheets, shop drawings, erection 
plans, falsework plans, framework plans, cofferdam plans, bending diagrams 
for reinforcing steel, or any other supplementary plans or similar data which 
the Contractor is required to submit to the Engineer for approval. 


101.68. In order to avoid cumbersome and confusing repetition of expres- 
sions in these specifications, it is provided that whenever anything is, or is to 
be, done, if, as, or, when, or where ‘‘contemplated, required, determined, 
directed, specified, authorized, ordered, given, designated, indicated, consid- 
ered necessary, deemed necessary, permitted, reserved, suspended, estab- 
lished, approval, approved, disapproved, acceptable, unacceptable, suitable, 
accepted, satisfactory, unsatisfactory, sufficient, insufficient, rejected, or con- 
demned,’’ it shall be understood as if the expression were followed by the 
words “‘by the Engineer’”’ or ‘‘to the Engineer.”’ 
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SECTION 102 
BIDDING REQUIREMENTS AND CONDITIONS 


102.01 Notice to Contractors. After the date is fixed for the letting of 
the work, the Department will give notice of such letting to Contractors. The 
‘‘Notice to Contractors’’ will contain a description of proposed work, together 
with information to the bidder regarding access to the proposal forms, plans, 
and specifications, the amount and nature of proposal guaranty, and the 
reservation of the right of the Department to reject any or all bids. 


102.02 Prequalification of Bidders. All bidders shall be prequalified as 
required by law. To be qualified, a prospective bidder shall submit, under 
oath, on the standard form furnished by the Department, a statement of his 
financial ability and experience in the performance of contracts for public 
work. A prospective bidder shall attest to the verity of the data submitted by 
executing the appropriate certificate which is a part of the ‘‘Contractor’s 
Statement of Experience and Financial Condition for Prequalification.’ After 
verifying the information contained in the statement, the Department shall 
notify the submitter of the maximum contract amount and class of work upon 
which he will be eligible to bid. 

All data submitted shall be as of a date not more than nine (9) months prior 
to the date of filing the statement. 

In order to remain on the qualified list, a prospective bidder shall submit a 
new statement prior to the expiration of his current prequalification. A 
prospective bidder not already qualified shall submit his statement of financial 
ability and experience at least five (5) full days prior to the date set for the 
opening of bids in which he is interested in order to have it considered, but 
qualification shall not be granted until such statement has been verified. 
Preferably, statements should be submitted at least thirty (30) days prior to bid 
opening. 

Nothing contained in this section shall be construed as depriving the 
Department of its discretion in the matter of determining the lowest 
responsible bidder. 

On Federal-aid projects, any Contractor otherwise qualified by the State of 
Nevada to perform such work is not required to be licensed nor to submit 
application for license in advance of submitting a bid or having such bid 
considered, provided, however, that such exception does not constitute a 
waiver of the State’s right under its license laws to require a Contractor, 
determined to be a successful bidder, to be licensed to do business in the State 
of Nevada in connection with the award of a contract to him. 

No bid will be accepted from, or contract awarded to, a Contractor to whom 
a proposal form has not been issued by the Department of Transportation. 


102.03 Contents of Proposal Forms. Upon request, the Department 


will furnish the prospective bidder with a proposal form. This form will state 
the location and description of the contemplated construction and will show 
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the approximate estimate of the various quantities and kinds of work to be 
performed or materials to be furnished, and will have a schedule of items for 
which unit bid prices are invited. The proposal form will state the time in 
which the work must be completed, the amount of the proposal guaranty, and 
the date, time, and place of the opening of proposals. The form will also 
include any special provisions or requirements which vary from or are not 
contained in the standard specifications. 

All papers bound with or attached to the proposal form are considered a part 
thereof and must not be detached or altered when the proposal is submitted. 

The plans, specifications, supplemental notices to contractors, and other 
documents designated in the proposal form will be considered a part of the 
proposal whether attached or not. 

The prospective bidder or interested nonbidder will be required to pay the 
Department the sum stated in the advertisement and “‘Notice to Contractors”’ 
for each copy of proposal form and each set of plans. The contract documents 
are nonreturnable and no refund will be made. 

Checks in payment for plans and specifications will be made payable to the 
State of Nevada, Department of Transportation. 


102.04. Interpretation of Quantities in the Proposal. The quantities 
given in the “‘Notice to Contractors’’ and in the proposal and contract forms 
are approximate only, being given as a basis for the comparison of bids, and 
the Department does not, expressly or by implication, agree that the actual 
amount of work will correspond therewith, but reserves the right to increase 
or decrease the amount of any class or portion of the work, or to omit portions 
of the work, as may be deemed necessary or advisable by the Engineer. 


102.05 Examination of Plans, Specifications, Contract Documents and 
Site of Work. The Department will prepare plans and specifications giving 
such directions as will enable any competent mechanic or Contractor to carry 
them out. The bidder is expected to examine carefully the site of the proposed 
work, the proposal, plans, specifications, supplemental specifications, special 
provisions, and contract forms before submitting a proposal. The submission 
of a bid shall be considered prima facie evidence that the bidder has made 
such examination and is satisfied as to the conditions to be encountered in 
performing the work and as to the requirements of the plans, specifications, 
supplemental specifications, special provisions, and contract documents. 

When a pay item is shown on the plans and not in the proposal, and such 
pay item is not specifically excluded from payment either in these specifica- 
tions or in the contract documents, the pay item shall then be considered an 
obvious omission in the proposal and payment will be made according to the 
provisions of subsection 104.03, “‘Extra Work.”’ 

Whenever the Department has obtained subsurface information concerning 
possible material sources, said information will be included in Section 106 of 
the special provisions. 

If foundation reports and soil profiles are available, the findings and 
conclusions presented in said contract documents were prepared in accord- 
ance with generally accepted engineering principles and practices. The 
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information shown on the log of test borings applies only at the location of the 
borings and at the time of drilling. Subsurface conditions may be expected to 
differ at other locations or to change at these locations with time. 

Information derived from inspection of records of subsurface investigations 
made by the Department will not in any way relieve the Contractor from 
fulfilling the terms of the contract. 

If a mass diagram has been prepared for a project, it will be available to the 
bidders with the understanding that the swell or shrinkage factors of the 
excavated material and the direction and quantities of haul or overhaul as 
shown on said mass diagram are for the purpose of design only. 


102.06 Preparation of Proposal. The bidder shall submit his proposal 
upon the forms furnished by the Department. The bidder shall specify a unit 
price in figures and words for each pay item for which a quantity 1s given, and 
shall also:show the products of the respective unit prices and quantities, 
written in figures in the column provided for that purpose, and the total 
amount of the proposal obtained by adding the amount of the several items. 
All the words and figures shall be in ink or typed. In case of a discrepancy 
between the prices written in words and those written in figures, the prices 
written in words shall govern. 

When an item in the proposal contains a choice to be made by the bidder, 
the bidder shall indicate his choice in writing, in accordance with the 
specifications for that particular item, and thereafter no further choice will be 
permitted. 

The bidder’s proposal must be signed with ink by the individual, by one or 
more members of the partnership, by one or more members or officers of each 
firm representing a joint venture, or by one or more officers of a corporation, 
or by an agent of the Contractor, legally qualified and acceptable to the State. 
If the proposal is made by an individual, his name and post office address must 
be shown; by a partnership, the name and post office address of each 
partnership member must be shown; as a joint venture, the name and post 
office address of each member or officer of the firms represented by the joint 
venture must be shown; by a corporation, the name of the corporation and the 
business address of its corporate officials must be shown. 


102.07 Irregular Proposals. Proposals will be considered irregular and 
may be rejected for the following reasons: 

(a) If the proposal is on a form other than that furnished by the Department, 
or if the form is altered or any part thcreof is detached. 

(b) If there are unauthorized additions, conditional or alternate bids, or 
irregularities of any kind which may tend to make the proposal incomplete, 
indefinite, or ambiguous as to its meaning. 

(c) If the bidder adds any provisions reserving the right to accept or reject 
an award, or to enter into a contract pursuant to an award. 

This does not exclude a bid limiting the maximum gross amount of awards 
acceptable to any one bidder or at any one bid letting, provided that the 
selection of any bid awards be made by the Department. 
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(d) If the unit prices contained in the proposal are obviously unbalanced, 
either in excess or below the reasonable cost analysis values. 

(e) If the proposal does not contain a unit price for each pay item listed 
except in the case of authorized alternate pay items. 


102.08 Proposal Guaranty. No proposal will be considered unless 
accompanied by a proposal guaranty, in the amount equal to five (5) percent of 
the Contractor’s bid, made unconditionally payable to the State of Nevada, 
Department of Transportation. The guaranty may be cash, cashier’s check, 
certified check, postal money order, bank money order, express money order, 
bank draft, or an undertaking executed by a corporate surety company 
authorized to do business in the State of Nevada or any other guaranty that 
may be especially approved by the Department. Such proposal guaranty is to 
be forfeited to the Department should the bidder to whom the contract is 
awarded fail to enter into the contract within twenty (20) days after the award. 


102.09 Delivery of Proposals. Each proposal should be submitted in a 
special envelope furnished by the Department. The blank spaces on the 
envelope shall be filled in correctly to clearly indicate its contents. When an 
envelope other than the special one furnished by the Department is used, it 
shall be of the same general size and shape and be similarly marked to clearly 
indicate its contents. When sent by mail, the sealed proposal shall be 
addressed to the Department at the address and in care of the official in whose 
office the bids are to be received. All proposals shall be filed prior to the time 
and at the place specified in the advertisement and ‘“Notice to Contractors.”’ 
Proposals received after the time for opening of bids will be returned to the 
bidder unopened. 


102.10 Withdrawal or Revision of Proposals. A bidder may withdraw 
or revise a proposal after it has been deposited with the Department, provided 
the request for such withdrawal or revision is received by the Department, in 
writing or by telegram, before the time set for the opening of proposals. The 
withdrawal of a proposal shall not prejudice the right of the bidder to file a 
new proposal provided it is received prior to the time set for opening of 
proposals. 


102.11 Public Opening of Proposals. Proposals will be opened and 
read publicly at the time and place indicated in the advertisement and “‘Notice 
to Contractors.’’ Bidders, their authorized agents, and other interested parties 
are invited to be present. 


102.12 Disqualification of Bidders. Any of the following reasons may 
be considered as sufficient for the disqualification of a bidder and the rejection 
of his proposal or proposals: 

(a) More than one proposal for the same work from an individual, firm, or 
corporation under the same or different name. 

(b) Evidence of collusion among bidders. Participants in such collusion will 
receive no recognition as bidders for any future work of the Department until 
any such participants shall have been reinstated as a qualified bidder. 
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(c) Unsatisfactory performance record as shown by past work for the 
Department judged from the standpoint of workmanship and progress. 

(d) Uncompleted work which in the judgment of the Department might 
hinder or prevent the prompt completion of additional work if awarded. 

(e) Failure to pay or satisfactorily settle all bills due for labor or material on 
former contracts in force at the time of letting. 

(f) Failure to hold a valid license of a class corresponding to the work to be 
done as required by the State Contractor’s License Law. However, it is not 
required that a Contractor have a Contractor’s license in order to bid on 
Federal-aid projects. 

(g) Failure to comply with any qualification regulations of the Department. 


102.13 Material Guaranty. The successful bidder may be required to 
furnish a complete statement of the origin, composition, and manufacture of 
any or all materials to be used in the construction of the work together with 
samples, which samples may be subject to the tests provided for in these 
specifications to determine their quality and fitness for the work. 


102.14 Combination or Conditional Bids. On certain projects a bidder 
may submit bids on more work than he desires to have awarded to him. He 
may indicate the total amount he desires to accept and the Department will 
determine which of his low bids on these projects, up to the final total 
indicated, will be accepted. This limitation will only apply to those projects 
on which the following statement has been included in the proposal and is 
properly filled in by the Contractor. 


‘““We desire to disqualify all of our bids at this letting which exceed the total 
= eRe pe Sea eee contracts and hereby authorize the 
Department to determine which bids shall be disqualified.”’ 

“A proposal guaranty, conforming to subsection 102.08, ‘‘Proposal 


Guaranty,” in the amount of $........................ accompanies the proposal for 
TD TCUY | eet gm Se Seep or has been filed with the Department in 
advance.”’ 

déd the contrsct! Contractor —t™” 


102.15 Motor Fuel Tax Refund. It is understood and agreed that the 
price bid by the Contractor for the work to be done under the contract shall 
include the applicable tax on motor vehicle fuel and special fuel as required by 
Chapters 365 and 366 of the Nevada Revised Statutes. 

It shall be the Contractor’s responsibility to determine that subcontractors 
have reported fuel consumption to the State of Nevada, Department of Motor 
Vehicles and Public Safety as required by law. 
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SECTION 103 
AWARD AND EXECUTION OF CONTRACT 


103.01 Consideration of Proposals. After the proposals are opened and 
read, they will be compared on the basis of the summation of the products of 
the approximate quantities shown in the bid schedule by the unit bid prices. 
The results of such comparisons will be immediately available to the public. 
In the event of a discrepancy between unit bid prices and extensions, the unit 
bid prices shall govern. 

The right is reserved to reject any or all proposals, to waive technicalities, 
or to advertise for new proposals, if in the judgment of the awarding authority, 
the best interests of the Department will be promoted thereby. 

The Department’s right to reject any and all proposals includes the right to 
reject all bids if the lowest responsive bid received exceeds the Engineer’s 
estimate by more than seven (7) percent and it is determined that an award of 
contract would cause excessive inflationary impact. In the event all bids are 
rejected for this reason, the contract proposal will be modified and may be 
deferred for readvertising for bids until a more competitive situation exists. 


103.02 Award of Contract. In order to meet the requirement prescribed 
under Section 112 (c) of Title 23, United States Code, relative to the award of 
contracts, each bidder shall furnish with his proposal a sworn statement 
executed by or in behalf of the person, firm, association, or corporation 
submitting the bid. Such sworn statement shall be in the form appended to the 
special provisions and shall be sworn to before such persons as are authorized 
by the laws of the State to administer oaths. 

The award of the contract, if it be awarded, will be to the lowest responsible 
bidder whose proposal complies with all the requirements prescribed. The 
award, if made, will be made within thirty (30) calendar days after the 
opening of the proposals. The successful bidder will be notified by letter, 
mailed to the address shown on his proposal, that his proposal has been 
accepted and that he has been awarded the contract. 

The date of the award of the contract shall be the date of the ‘“‘Notice of 
Award.”’ 


103.03 Cancellation of Award. The Department reserves the right to 
cancel the award of any contract at any time before the execution of said 
contract by all parties without any liability against the Department. 

Whenever a contract is awarded to an unlicensed Contractor, it shall be with 
the full understanding that such award shall become null and void should said 
Contractor fail to become licensed, in accordance with the provisions of NRS 
Chapter 624 for any reason within the control of said Contractor, within 
twenty (20) calendar days after award of said contract. 


103.04 Return of Proposal Guaranty. All proposal guaranties, except 
those of the three (3) lowest bidders, will be returned immediately following 
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the opening and checking of the proposals. The retained proposal guaranty of 
the unsuccessful of the three (3) lowest bidders will be returned within ten 
(10) days following the award of the contract and that of the successful bidder 
will be returned after a satisfactory bond has been furnished and the contract 
has been executed. 


103.05 Requirement of Contract Bond. The successful bidder shall, at 
the time of the execution of the contract, furnish a surety bond or bonds in a 
sum equal to the full amount of the contract as a guaranty that he will 
complete the work in accordance with the terms of the contract. Such bond, or 
bonds, shall also provide and secure payment for all materials, labor and 
supplies, trucks and other means of transportation, used in, or upon, or about, 
or for the performance of the work contracted to be done, and for any work or 
labor done thereupon or incidental thereto. The bond or bonds shall be on the 
form provided in the proposal and shall be written by a surety approved by the 
Insurance Commissioner of the State of Nevada. A power of attorney for an 
attorney in fact who executes bonds shail be registered with, and approved by, 
the Insurance Commissioner of the State of Nevada. The power of attorney 
shall show the limiting amount authorized for issuance of bonds. Written 
appointment of agent of bonding company in and for the State of Nevada shall 
also be registered with, and approved by, the Insurance Commissioner. 


103.06 Execution and Approval of Contract. The contract shall be 
signed by the successful bidder and returned, together with the contract bond, 
within twenty (20) calendar days atter the contract has been mailed to the 
bidder. If the contract is not executed by the Department within thirty (30) 
calendar days following receipt of the bidder of the signed contract and bond, 
the bidder shall have the right to withdraw his bid without penalty. No 
contract shall be considered as effective until it has been fully executed by all 
the parties thereto. 


103.07 Failure to Execute Contract. Failure to execute the contract and 
file acceptable bonds and/or failure to obtain a valid Contractor’s license 
within twenty (20) calendar days after the contract has been awarded shall be 
just cause for the annulment of the award and the forfeiture of the proposal 
guaranty which shall become the property of the Department, not as a penalty, 
but as liquidation of damages sustained. Award may then be made as provided 
in subsection 103.02, ‘“‘Award of Contract,’’ or the work may be readvertised 
and constructed under contract or otherwise, as the Department may decide. 
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SECTION 104 


SCOPE OF THE WORK 


104.01 Intent of the Contract. The intent of the contract is to provide 
for the construction and completion in every detail of the work described. The 
Contractor shall furnish all labor, materials, equipment, tools, transportation, 
and supplies required to complete the work in accordance with the plans, 
specifications, and terms of the contract. 


104.02 Increased or Decreased Quantities and Change in Character of 
Work. The Engineer reserves the right to make by written order and without 
notice to surety, such alterations in the plans or character or quantity of the 
work which may be considered necessary or desirable from time to time 
during the progress of the work to complete satisfactorily the proposed 
construction. Such alterations shall not be considered as a waiver of any 
conditions of the contract or invalidate any of the provisions thereof. 

The right is reserved to increase or decrease any or all of the items in the 
estimate of approximate quantities as shown in the proposal. The length of the 
project may be increased or decreased by adding or omitting sections or by 
relocation. Under no circumstances shall alterations of plans or of the nature 
of the work involve work beyond the termini of the proposed construction 
except as may be necessary to satisfactorily complete the project. 

Whenever the termini of the project are changed, a supplemental agreement 
_ acceptable to both parties to the contract shall be executed in advance of 
performing the affected work. 

Bid price adjustments shall be based on the following: 

(a) Increases of Major Bid Item Quantities. If it is found that the quantity 
of any major bid item overruns less than twenty-five (25) percent of the 
proposal quantity, payment for the work performed will be made at the 
contract unit price for the quantity of work actually performed. 

If it is found that any major bid item of the work overruns more than 
twenty-five (25) percent of the proposal quantity, either party to the contract 
may seek a unit price adjustment either upward or downward for those 
quantities in excess of twenty-five (25) percent of the original proposal 
quantity. Any such price adjustment will be determined by documented proof 
of an increase or decrease in actual costs. Documentation shall include a 
breakdown showing the basis of the Contractor’s unit bid price. 

Price adjustments will not be allowed for other than major bid items. 

(b) Decrease of Major Bid Item Quantities. If it is found that the quantity 
of any major bid item underruns less than twenty-five (25) percent of the 
proposal quantity, payment for the work performed will be made at the 
contract unit price for the quantity of work actually performed. 

If it is found that any major bid item of the work underruns more than 
twenty-five (25) percent of the proposal quantity, the Contractor may seek a 
unit price adjustment upward. Any such price adjustment will be determined 
by documented proof of an increase in actual costs. Documentation shall 
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include a breakdown showing the basis of the Contractor’s unit bid price. In 
no event, however, shall the total payment exceed that which would be made 
for seventy-five (75) percent of the proposal quantity at the contract unit 
price. 

Price adjustments will not be allowed for other than major bid items. 

(c) Change in Character of the Work. If an ordered change in the plans or 
specifications materially changes the character of the work of a contract item 
from that on which the Contractor based his bid price, the Contractor may 
request an adjustment of the unit bid price. Revision of any unit price shall be 
negotiated on the basis of actual costs plus a reasonable. allowance for profit 
and overhead. 

The work shall be performed in accordance with the specifications and as 
directed, provided, however, that before such work is started a contract 
change order acceptable to both parties to the contract shall be executed. 

If a change order satisfactory to both parties cannot be agreed upon, the 
Engineer may order the work in dispute to be performed on a force account 
basis or he may cancel the work from the contract. 

Failure by the Contractor to notify the Engineer in writing of a change in 
character of work and his subsequent performance of said work shall be 
considered as a waiver thereof on the part of the Contractor and payment shall 
be made at the contract unit price for the actual quantity of the work 
performed. 


104.03 Extra Work. The Contractor shall perform unforeseen work, for 
which there is no price included in the contract, whenever it is deemed 
necessary or desirable in order to complete fully the work as contemplated. 
Such work shall be performed in accordance with the specifications and as 
directed, and will be paid for as agreed unit prices, force account, or a 
combination of the two. Agreed unit prices together with the estimated 
quantities of each unit shall be shown. Orders involving extra and force 
account work shall be as detailed in subsection 109.03, “‘Extra and Force 
Account Work,”’ and conform to the requirements contained therein. 


104.04 Maintenance of Traffic. While undergoing improvements, the 
road shall be kept open to all traffic by the Contractor unless otherwise 
provided for in the contract documents. If the usable roadway is not sufficient 
to safely accommodate two-way traffic, the Contractor shall adequately main- 
tain one-way traffic. Wherever one-way traffic is in effect, the distance shall 
not be in excess of six thousand (6,000) feet or as otherwise set forth in 
writing by the Engineer. Where controlled traffic is necessary for protection 
of the work or for the safety of public travel, it shall be in accordance with the 
provisions of Section 624, ‘‘Accommodations for Public Traffic,’ of these 
specifications. The Contractor shall also provide and maintain in a safe 
condition, temporary approaches or crossings and intersections with trails, 
roads, streets, businesses, parking lots, residences, garages, and farms. Snow 
removal, however, will not be required of the Contractor. The Contractor 
shall bear all expense of maintaining the roadway over the section of road 
undergoing improvement and of constructing and maintaining such 
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approaches, crossings, intersections, and other features as may be necessary, 
without direct compensation, except as provided in subsection 107.15, 
‘*Relief from Maintenance and Responsibility,’ or in (a) or (b) below: 

(a) Detours and Maintain Base. When required, detours shall be con- 
structed, maintained, and removed as indicated in the contract documents or 
as directed by the Engineer and such work shall be measured and paid for as 
specified in Section 624, ‘‘Accommodations for Public Traffic.” 

When the proposal contains an item for ‘“‘Maintain Base,’ the Contractor 
will be paid on a “‘force account”’ basis for maintenance of the roadway base. 
Attention is directed to Section 624, ‘“‘Accommodations for Public Traffic.” 

(b) Maintenance of Traffic During Suspension of Work. The Contractor 
shall be responsible for the maintenance of the roadway during suspension of 
the work when such suspensions are due to the Contractor’s negligence. 
Attention is directed to subsection 108.06, ““Temporary Suspension of the 
Work.”’ During any other suspension, the Contractor shall make passable and 
shall open to traffic such portions of the project and temporary roadways or 
portions thereof as may be agreed upon between the Contractor and the 
Engineer for the temporary accommodation of traffic during the anticipated 
period of suspension. Thereafter, and until an issuance of an order for the 
resumption of construction operations, the maintenance of the temporary 
route or line of travel agreed upon will be by and at the expense of the 
Department. Such maintenance and responsibility will include and be 
restricted to: the travelled roadway for the convenience of public travel; 
opening plugged pipes and roadway ditches and drains or correcting any other 
hazard which may be detrimental to adjacent property owners or the travelling 
_ public. When work is resumed, it shall be the Contractor’s responsibility to 
replace, renew, and repair any work or materials lost or damaged because of 
such temporary use of the project regardless of the cause of such damage or 
loss, except as provided in subsection 107.15, “‘Relief of Maintenance and 
Responsibility.’’ It is herewith expressed that the Department is in no way 
responsible to the Contractor to maintain the roadway and appurtenances in 
any certain condition or state of repair. it is incumbent upon the Contractor to 
complete the project in every respect as though its prosecution had been 
continuous and without interference. 

Where construction of a project is staged in the plans, or otherwise outlined 
by the contract documents, and if a change in the staging or sequence of 
operations is desirable, the Contractor may submit such change in writing to 
the Engineer. Consideration will be given to each such proposal and may be 
rejected, modified or accepted by the Engineer as he deems best. The 
Contractor will not proceed with any such change in the staging until permis- 
sion is granted by the Engineer in writing. 

When detours, temporary connections, crossovers, connection roads, and 
frontage roads are constructed by the item ‘‘equipment hours,’ such item shall 
be full compensation for excavating, hauling, overhaul, and compacting of the 
material complete and in place and for all labor involved to complete the 
detour. Base and surface courses will be paid for at the contract unit price for 
the particular type of material required. All of the above-mentioned roadways 
will be constructed to the same standards and qualities and subject to the same 
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tests and specifications as the main roadway. Attention is directed to Section 
624, ‘‘Accommodations for Public Traffic.”’ 

When a detour is requested by the Contractor he shall make a written 
request to the Engineer for the establishment of a detour around all or certain 
designated sections of work. If arrangements for such a detour can be made 
which are satisfactory to the State, to the Contractor, and to the governmental 
agency having jurisdiction over the road to be used, the Engineer will 
designate that road as a detour, subject to the following conditions: 

(a) The Contractor shall provide and maintain the necessary route marking 
signs. ' 

(b) The Contractor shall construct and maintain in good condition such a 
detour. If the Contractor fails to maintain the detour in such a condition 
satisfactory to the Engineer, the State will make such repairs as is deemed 
suitable and will deduct the cost thereof from money due or to become due to 
the Contractor. 

(c) Provisions for handling traffic will be subject to the conditions of 
Section 624, ‘‘Accommodations for Public Traffic,’ of these specifications. 

(d) Upon abandoning the detour, the Contractor shall obliterate and dispose 
of such detour and restore as nearly as possible the condition of the ground to 
its original form and to the satisfaction of the Engineer. 

(e) All of the above work will be at the sole expense of the Contractor. 


104.05 Rights in and Use of Materials Found on the Work. The 
Contractor, with the approval of the Engineer, may use on the project such 
stone, gravel, sand, or other material determined suitable by the Engineer, as 
may be found in the excavation and will be paid for both the excavation of 
such materials at the corresponding contract unit price and also at the contract 
unit price for the pay item for which the excavated material is used. He shall 
replace at his own expense with other acceptable material all of that portion of 
the excavation material so removed and used which was needed for use in the 
embankments, backfills, approaches, or otherwise. No charge for the materi- 
als so used will be made against the Contractor. The Contractor shall not 
excavate or remove any material from within the highway location which is 
not within the grading limits, as indicated by the slope and grade lines, 
without written authorization from the Engineer. 

Unless otherwise provided, the material from any existing old structure may 
be used temporarily by the Contractor in the erection of the new structure. 
Such material shall not be cut or otherwise damaged except with the approval 
of the Engineer. 


104.06 Final Clean Up. Before final acceptance, the Contractor shall 
remove or obliterate, insofar as feasible, all objects or disturbances of the 
ground which mar the landscape and were caused by his operations, whether 
or not part of the improvement. This shall be required on all areas used or 
occupied by the Contractor within or outside the right of way limits. 

Rubbish, excess material, temporary structures, and discarded equipment 
shall be collected and buried or otherwise disposed of as directed by the 
Engineer. Pits or trenches for equipment set-ups or camp sites shall be filled 
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and the ground restored, insofar as feasible, to its original conditions, within 
or outside of the right of way limits. Temporary haul roads within the right of 
way limits shall be scarified and bladed to blend with surroundings. Pits from 
which materials have been obtained shall be dressed and shaped to conform 
with the surrounding ground. Waste shall be removed from the tops of banks 
and placed in the bottom of pit. Unless otherwise specified or directed by the 
Engineer, banks of pits shall be cut to not steeper than three to one (3:1) 
slopes to blend with the natural contours. Bottoms of pits shall be reasonably 
smooth. All other disturbances shall be removed or corrected as directed by 
the Engineer. Burning of material will not be permitted. The Contractor’s 
attention is directed to Section 201, ‘‘Clearing and Grubbing,”’ of these 
specifications. 
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SECTION 105 
CONTROL OF WORK 


105.01 Authority of the Engineer. The Engineer will decide all ques- 
tions which may arise as to the quality and acceptability of materials furnished 
and work performed and as to the rate of progress of the work; all questions 
which may arise as to the interpretation of the plans and specifications; all 
questions as to the acceptable fulfillment of the contract on the part of the 
Contractor. 

The Engineer will have the authority to suspend the work wholly or in part 
due to the failure of the Contractor to correct conditions unsafe for the 
workmen or the general public; for failure to carry out the provisions of the 
contract; for failure to carry out orders; for such periods as he may deem 
necessary due to unsuitable weather; for conditions considered unsuitable for 
the prosecution of the work; or for any other condition or reason deemed to be 
in the public interest. 

Whenever the Contractor fails to carry out orders of the Engineer, the 
Engineer will have executive authority to enforce such orders and his decision 
will be final. In the event the Contractor fails to execute work ordered by the 
Engineer within a reasonable period of time, the Engineer may, after giving 
notice in writing to the Contractor, proceed to have such work performed as 
deemed necessary and the cost thereof shall be deducted from compensation 
due or which may become due the Contractor on the contract. 

Decisions of the Engineer shall be subject to appeal to the Board of 
Directors, whose decisions shall be final and conclusive. Such appeal shall be 
in writing and shall be made within ten (10) calendar days, but in the 
meantime the Contractor shall diligently proceed with the work. 


105.02 Plans and Working Drawings. Plans will show details of all 
structures, lines, grades, typical cross sections of the roadway, location and 
design of all structures, and a summary of items appearing on the proposal. 
The Contractor will keep one set of plans available on the work at all times. 

The plans will be supplemented by such working drawings as are necessary 
to adequately control the work. Working drawings for structures shall be 
furnished by the Contractor. They shall include stress sheets, shop drawings, 
erection plans, fabrication sheets, falsework plans, cofferdam plans, bending 
diagrams for reinforcing steel, or any other supplementary plans or similar 
data required by the Engineer. Unless otherwise specified, all working draw- 
ings must be submitted in triplicate ten (10) days prior to start of related work 
and approved by the Engineer. Such approval shall not operate to relieve the 
Contractor of any of his responsibility under the contract for the successful 
completion of the work. It is mutually agreed that the Contractor shall be 
responsible for agreement of dimensions and details as well as for conformity 
of his working drawings with the approved plans and specifications. 

The contract price will include the cost of furnishing all working drawings. 
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105.03 Conformity With Plans and Specifications. All work per- 
formed and all materials furnished shall be in reasonably close conformity 
with the lines, grades, cross sections, dimensions, and materials require- 
ments, including tolerances, shown on the plans or indicated in the specifica- 
tions. 

In the event the Engineer finds the materials or the finished product in 
which the materials are used not within reasonably close conformity with the 
plans and specifications but that reasonably acceptable work has been pro- 
duced, he shall then make a determination if the work shall be accepted and 
remain in place. In this event, the Engineer will document the basis of 
acceptance by contract modification which will provide for an appropriate 
adjustment in the contract price for such work or materials as he deems 
necessary to conform to his determination based on engineering judgment. 

In the event the Engineer finds the materials or the finished product in 
which the materials are used or the work performed are not in reasonably 
close conformity with the plans and specifications and have resulted in an 
inferior or unsatisfactory product, the work or materials shall be removed and 
replaced or otherwise corrected by and at the expense of the Contractor. 


105.04 Coordination of Plans, Specifications, Supplemental Specifica- 
tions, and Special Provisions. The specifications, supplemental specifica- 
tions, plans, special provisions, and all supplementary documents are 
essential parts of the contract, and a requirement occurring in one is as 
binding as though occurring in all. They are intended to be complementary 
and to describe and provide for a complete work. In case of discrepancy, 
calculated dimensions will govern over scale dimensions; plans will govern 
over specifications; supplemental specifications will govern over specifica- 
tions; special provisions will govern over both specifications and plans. 

The Contractor shall take no advantage of any apparent error or omission in 
the plans or specifications. In the event the Contractor discovers such an error 
or omission, he shall immediately notify the Engineer. The Engineer will then 
make such corrections and interpretations as may be deemed necessary for 
fulfilling the intent of the plans and specifications. 


105.05 Cooperation by Contractor. The Contractor will be supplied 
with a minimum of four (4) sets of approved plans and contract assemblies 
including special provisions, one set of which the Contractor shall keep 
available on the work at all times. Additional copies of plans and special 
provisions may be obtained by the Contractor upon written request to the 
Department. 

The Contractor shall give the work constant attention necessary to facilitate 
the progress thereof, and shall cooperate with the Engineer, his inspectors, 
and other contractors in every way possible. 

The Contractor shall have on the work at all times, as his agent, a 
competent superintendent capable of reading and thoroughly understanding 
the plans and specifications and thoroughly experienced in the type of work 
being performed, who shall receive instructions from the Engineer or his 
authorized representatives. Such superintendent shall be designated in writing 
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before starting work. The superintendent shall have full authority to execute 
orders or directions of the Engineer without delay, and to promptly supply 
such materials, equipment, tools, labor, and incidentals as may be required. 
Such superintendence shall be furnished irrespective of the amount of work 
sublet. 

Whenever the Contractor or his authorized representative is not present on 
any particular part of the work where it may be desired to give direction, 
orders will be given by the Engineer to the Contractor’s superintendent, 
foreman, or other person in charge of the operation, who is present, and these 
orders shall have the same force and effect as if given to the Contractor or his 
designated representative. 

Any order given by the Engineer, not otherwise required by the specifica- 
tions to be in writing, will on request of the Contractor be given or confirmed 
by the Engineer in writing. 


105.06 Cooperation with Utilities. The Department will notify all util- 
ity companies, all pipeline owners, or other parties affected, and endeavor to 
have all necessary adjustments of the public or private utility fixtures, pipe- 
lines, and other appurtenances within or adjacent to the limits of construction, 
made as soon as practicable. 

Water lines, gas lines, wire lines, service connections, water and gas meter 
boxes, water and gas valve boxes, light standards, cable ways, signals, and all 
other utility appurtenances within the limits of the proposed construction 
which are to be relocated or adjusted are to be moved by the owners at their 
expense, except as otherwise provided for in the special provisions or as noted 
-on the plans. 

Attention is directed to the possible existence of underground facilities not 
known to the State or in a location different from that which is shown on the 
plans or in the special provisions. The Contractor shall take steps to ascertain 
the exact location of all underground facilities prior to doing work that may 
damage such facilities or interfere with their service. 

Where it is determined by the Engineer that the rearrangement of an 
underground facility, the existence of which is not shown on the plans or in 
the special provisions, is essential in order to accommodate the highway 
improvement, the Engineer will provide for the rearrangement of such facility 
by other forces or such rearrangement shall be performed by the Contractor 
and will be paid for as extra work as provided in subsection 104.03, ‘‘Extra 
Work.”’ 

Any delays to the Contractor’s operations as a direct result of utility or other 
nonhighway facilities not being rearranged as herein provided (other than 
delays in connection with rearrangements made to facilitate his construction 
operations) will be considered right of way delays within the meaning of 
subsection 108.12, “‘Right of Way Delays.”’ 

Compensation for such delay will be determined in accordance with subsec- 
tion 108.12, “‘Right of Way Delays,’ and no further compensation will be 
allowed therefor. Attention is directed to subsection 107.17, ‘‘Contractor’s 
Responsibility for Utility Property and Service.”’ 


[ 25 ] 


105 CONTROL OF WORK 


105.07 Cooperation Between Contractors. The Department reserves 
the right at any time to contract for and perform other or additional work on 
or near the work covered by the contract. 

When separate contracts are let within the limits of any one project, each 
Contractor shall conduct his work so as not to interfere with or hinder the 
progress or completion of the work being performed by other Contractors. 
Contractors working on the same project shall cooperate with each other as 
directed. 

Each Contractor involved shall assume all liability, financial or otherwise, 
in connection with his contract and shall protect and save harmless the 
Department from any and all damages or claims that may arise because of 
inconvenience, delay, or loss experienced by him because of the presence and 
operations of other Contractors working within the limits of the same project. 

The Contractor shall arrange his work and shall place and dispose of the 
materials being used so as not to interfere with the operations of other 
Contractors within the limits of the same project. He shall join his work with 
that of the others in an acceptable manner and shall perform it in proper 
sequence to that of the others. 


105.08 Construction Stakes, Lines, and Grades. The Engineer will set 
construction stakes establishing lines, slopes, and continuous profile-grade in 
road work, and centerline and bench marks for bridge work, culvert work, 
protective and accessory structures, and appurtenances as he may deem 
necessary, and will furnish the Contractor with all necessary information 
relating to lines, slopes, and grades. These stakes and marks shall constitute 
the field control by and in accordance with which the Contractor shall 
establish other necessary controls and perform the work. 

The Contractor shall be held responsible for the preservation of all stakes 
and marks, and if any of the construction stakes or marks have been carelessly 
or willfully destrcyed or disturbed by the Contractor, the cost of replacing 
them will be charged against him and will be deducted from the payment for 
the work. 

The Department will be responsible for the accuracy of line, slopes, grades, 
and other engineering work which is set forth under this section. Attention is 
directed to subsection 108.04, ‘‘Limitation of Operations.”’ 


105.09 Authority and Duties of the Resident Engineer. As the direct 
representative of the Director of the Department of Transportation, the 
Resident Engineer has immediate charge of the engineering details of each 
construction project. He is responsible for the administration and satisfactory 
completion of the project. The Resident Engineer shall have the authority to 
reject defective materials and to suspend any work that is being improperly 
performed. 


105.10 Duties of the Inspector. Inspectors employed by the Department 
will be authorized to inspect all work done and all materials furnished. Such 
inspection may extend to all or any part of the work and to the preparation, 
fabrication, or manufacture of the materials to be used. The inspector will not 
be authorized to alter or waive the provisions of the contract. The inspector 
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will not be authorized to issue instructions contrary to the plans and specifica- 
tions, or to act as foreman for the Contractor; however, he shall have the 
authority to reject work or materials until any questions at issue can be 
referred to and decided by the Engineer. 


105.11 Inspection. All materials and each part or detail of the work 
shall be subject to inspection by the Engineer. The Engineer shall be provided 
acceptable access to all parts of the work and shall be furnished with such 
information and assistance by the Contractor as required to make a complete 
and detailed inspection. 

If the Engineer requests it, the Contractor, at any time before acceptance of 
the work, shall remove or uncover such portions of the finished work as may 
be directed. After examination, the Contractor shall restore said portions of 
the work to the standard required by the specifications. Should the work thus 
exposed or examined prove acceptable, the uncovering, or removing and the 
replacing of the covering, or making good of the parts removed will be paid 
for as extra work; but should the work so exposed or examined prove 
unacceptable, the uncovering, or removing and replacing of the covering, or 
making good of the parts removed will be at the Contractor’s expense. 

Any work done or materials used without inspection by an authorized 
Department representative may be ordered removed and replaced at the 
Contractor’s expense unless the Department representative failed to inspect 
after having been given reasonable notice in writing that the work was to be 
performed. 

When facilities of any unit of government or political subdivision or of any 
railroad corporation or public utility corporation are adjusted or constructed 
as a part of the work covered by this contract, its respective representatives 
shall have the right to inspect the work. Such inspection shall in no sense 
make any unit of government or political subdivision or any railroad corpora- 
tion or public utility corporation a party to this contract, and shall in no way 
interfere with the rights of either party thereunder. 


105.12 Removal of Unacceptable and Unauthorized Work. All work 
which does not conform to the requirements of the contract will be considered 
as unacceptable work, unless otherwise determined acceptable under the 
provisions in subsection 105.03, ‘‘Conformity With Plans and Specifica- 
tions.” 

Unacceptable work, whether the result of poor workmanship, use of defec- 
tive materials, damage through carelessness, or any other cause, found to 
exist prior to the final acceptance of the work, shall be removed immediately 
and replaced in an acceptable manner. 

Work done contrary to the instructions of the Engineer, work done beyond 
the lines shown on the plans, or as given, except as herein specified, or any 
extra work done without authority, will be considered as unauthorized and 
will not be paid for under the provisions of the contract. Work so done may be 
ordered removed or replaced at the Contractor’s expense. 

Upon failure on the part of the Contractor to comply forthwith with any 
order of the Engineer, made under the provisions of this article, the Engineer 
will have authority to cause unacceptable work to be remedied or removed 
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and replaced and unauthorized work to be removed and to withhold the costs 
from any money due or to become due the Contractor. 


105.13. Load and Speed Restrictions. The Contractor shall be responsi- 
ble for all damage to the work caused by his hauling equipment. 

In hauling material for incorporation in portions of highways under con- 
struction or reconstruction, hereinafter called the project, loads which are in 
excess of the limits set by the Department will not be permitted on any new or 
existing bridge or new and existing bituminous base and surface, cement 
treated base, or Portland cement concrete paving which is to remain in place 
for vehicular traffic within the project or between the project and the material 
deposits or other sources of materials. Load limits established by the Depart- 
ment for the project shall be complied with regardless of the source of 
materials, whether from designated or nondesignated deposits or approved 
commercial sources. Unless otherwise stated in the special provisions or 
permitted in writing by the Engineer, the maximum loads shall not exceed the 
limits set forth in Chapter 484 of the Nevada Revised Statutes and all acts 
amendatory thereto or supplementary thereof. 

The Engineer may, for the protection of the travelling public, establish 
speed limits on or adjacent to the project. Such limitations of speed shall be 
strictly observed by the Contractor. 


105.14 Maintenance During Construction. The Contractor shall main- 
tain the work during construction and until the project is accepted, except as 
provided for in subsections 104.04, “‘‘Maintenance of Traffic,’ and 107.15, 
‘*Relief from Maintenance and Responsibility.’’ This maintenance shall con- 
stitute continuous and effective work prosecuted day by day, with adequate 
equipment and forces to the end that the roadway and structures are at all 
times to be kept in a condition satisfactory to the Engineer. 

In the case of a contract for the placing of a course upon a course or 
subgrade previously constructed, the Contractor shall maintain the previous 
course or subgrade during all construction operations. 

Except as provided for in subsections 104.04, ‘‘Maintenance of Traffic,” 
and 107.15, ‘‘Relief from Maintenance and Responsibility,’ all costs of 
maintenance work during construction and before the project is accepted shall 
be included in the unit prices bid on the various pay items and the Contractor 
will not be paid an additional amount for such work. 


105.15 Failure to Maintain Roadway or Structure. If the Contractor, 
at any time, fails to comply with the provisions of subsection 105.14, 
‘‘Maintenance During Construction,’ the Engineer will immediately notify 
the Contractor in writing of such noncompliance. If the Contractor fails to 
remedy unsatisfactory maintenance within twenty-four (24) hours after 
receipt of such notice, the Engineer may immediately proceed to maintain the 
project, and the entire cost of this maintenance will be deducted from money 
due or to become due the Contractor. 


105.16 Final Acceptance. Upon due notice from the Contractor or 
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presumptive completion of the entire project, the Engineer will make an 
inspection and if all construction and final cleanup provided for and contem- 
plated by the contract is found completed to his satisfaction, that inspection 
shall constitute the final inspection. Attention is directed to subsection 104.06, 
‘‘Final Cleanup,”’ of these specifications. 

If, however, the inspection discloses any work, in whole or in part, as being 
unsatisfactory, the Engineer will give the Contractor the necessary instruc- 
tions for correction of same, and the Contractor shall immediately comply 
with and execute such instructions. Upon correction of the work another 
inspection will be made which shall constitute the final inspection provided 
the work has been satisfactorily completed. In such event the Engineer will 
notify the Contractor in writing and the Department will assume maintenance 
responsibilities for the project as of the date of final inspection. 

After final inspection has been established as provided above, the Engineer 
shall cause the publication of a notice of the date of final acceptance of the 
contract. 


105.17 Claims for Adjustment and Disputes. If, in any case, the 
Contractor deems that additional compensation is due him for work or 
material not clearly covered in the contract or not ordered by the Engineer as 
extra work as defined herein, the Contractor shall notify the Engineer in 
writing of his intention to make claim for such additional compensation before 
he begins the work on which he bases the claim. If such notification is not 
given, and the Engineer is not afforded proper facilities by the Contractor for 
keeping strict account of actual cost as required, then the Contractor hereby 
agrees to waive any claim for such additional compensation. Such notice by 
the Contractor, and the fact that the Engineer has kept account of the cost as 
aforesaid, shall not in any way be construed as proving or substantiating the 
validity of the claim. If the claim, after consideration by the Engineer, is 
found to be just, it will be paid as extra work as provided herein for “‘force 
account’’ work. Nothing in this subsection shall be construed as establishing 
any claim contrary to the terms of subsection 104.02, ‘‘Increased or 
Decreased Quantities and Change in Character of Work.’ 


105.18 Value Engineering Proposals. The Contractor may submit to 
the Engineer, in writing, Value Engineering Proposals (VEP) for modifying 
the plans, specifications, or other requirements of the contract for the purpose 
of reducing the total cost of construction without reducing design capacity or 
quality of the finished product. If accepted by the Department, net savings 
resulting from a VEP will be shared by the Department and the Contractor on 
a fifty-fifty (50-50) basis. 

The requirements herein apply to all VEPs initiated and developed by the 
Contractor and which are identified as such by the Contractor at the time of its 
submission to the Engineer; however, nothing herein shall be construed as 
requiring the Engineer to consider or approve a VEP submitted hereunder. 

Each VEP shall result in a net savings over the contract costs without 
impairing essential functions and characteristics of the item(s) or of any other 
part of the project, including but not limited to environmental considerations, 


[ 29 ] 


105 CONTROL OF WORK 


service life, reliability, economy of operation, ease of maintenance, desired 
aesthetics, and safety. 

As a minimum, the following information shall be submitted with each 
VEP: 

(a) A statement that the proposal is submitted as a VEP; 

(b) A statement concerning the basis for the VEP and benefits to the 
Department together with an itemization of the contract requirements affected 
by the VEP; 

(c) A detailed estimate of the cost under the existing contract and under the 
VEP; 

(d) Proposed specifications and recommendations as to how such VEP 
changes are to be accomplished; and 

(e) A statement as to the time by which a contract change order adopting the 
VEP must be issued so as to obtain the maximum cost effectiveness. 

The Department will process the VEP in the same manner as prescribed for 
any other proposal which would necessitate issuance of a contract change 
order. The Department may accept in whole or in part any VEP by issuing a 
contract change order which will identify the VEP on which it is based. The 
Department will not be liable to the Contractor for failure to accept or act 
upon any VEP submitted pursuant to these requirements nor for any delays to 
the work attributable to any such proposal. Until a proposal is effected by 
contract change order, the Contractor shall remain obligated to perform under 
the terms and conditions of the existing contract. If an executed contract 
change order has not been issued by the date upon which the Contractor’s 
proposal specifies that a decision thereon should be made, or such other date 
as the Contractor may have subsequently specified in writing, such proposal 
shall be deemed rejected. 

The contract change order effecting the necessary contract modification will 
establish the net savings agreed upon, will provide for adjustment in the 
contract prices and will indicate the new savings to be equally divided 
between the Contractor and the Department. The Contractor shall absorb all 
costs incurred in preparing a VEP for submission to the Department. All 
reasonably incurred costs of reviewing and administering the VEP will be 
borne by the Department. The Department reserves the right to include in the 
agreement any conditions it deems appropriate for consideration, approval, 
and implementation of the proposal. The Contractor’s fifty (50) percent share 
of the net savings shall constitute full compensation to him for effecting all 
changes pursuant to the agreement. 

Acceptance of the VEP and performance of the work thereunder will not 
change the contract time limit as a result of the VEP, unless specifically 
provided for in the contract change order authorizing the VEP. 

The Department expressly reserves the right to adopt a VEP for general use 
in contracts administered by the Department when it determines that said 
proposal is suitable for application to other contracts. VEPs identical or 
similar to previously submitted proposals will be eligible for consideration 
and compensation under these provisions if such proposals were not previ- 
ously adopted for general application to other contracts administered by the 
Department. When a VEP is adopted for general use, compensation pursuant 
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to these requirements will be applied only to those contracts awarded and for 
which the subject VEP has been submitted prior to the date of adoption of the 
specific VEP. 

Proposed changes in the basic design of a bridge or pavement type, or 
which require different right of way limits, will not normally be considered as 
an acceptable VEP. If a VEP is based upon or similar to a change in the plans, 
specifications, or special provisions adopted by the Department prior to 
submission of VEP, the Engineer will not accept such proposal. 

The Engineer shall be sole judge of the acceptability of a VEP. 

Subject to the provisions contained herein, the Department or any other 
public agency shall have the right to use all or part of any accepted VEP 
without obligation or compensation of any kind to the Contractor. 

In the event a VEP is accepted by the Department, the provisions of 
subsection 104.02, “‘Increased or Decreased Quantities and Change in Char- 
acter of Work,’ of these specifications which pertain to adjustment of contract 
unit prices due to alterations of contract quantities will not apply to items 
adjusted or deleted as a result of effecting the VEP by contract change order. 
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SECTION 106 


CONTROL OF MATERIAL 


106.01 Source of Supply and Quality Requirements. The Contractor 
shall furnish all materials required to complete the work, except materials that 
are designated in the special provisions to be furnished by the State as 
specified in subsection 106.11, ‘‘Department Furnished Materials.”’ 

Only materials conforming to the requirements of the specifications shall be 
incorporated in the work. 

The materials furnished and used shall be new, except as may be provided 
elsewhere in these specifications, on the plans or in the special provisions. 
The materials shall be manufactured, handled and used in a workmanlike 
manner to ensure completed work in accordance with the plans and specifica- 
tions. 

The Contractor shall notify the Engineer of his proposed source(s) of 
material sufficiently in advance of their use to enable the Engineer to properly 
inspect and test said sources of material. 

If it is found after trial that sources of supply for previously approved 
materials do not produce uniform and satisfactory products, or if the product 
from any source proves unacceptable at any time, the Contractor shall furnish 
satisfactory materials from other sources. 

The Contractor shall furnish without charge such samples as may be 
required. Inspections and tests will be made by the Engineer or his designated 
representative, but it is understood that such inspections and tests, if made at 
any point other than the point of incorporation in the work, in no way shall be 
considered as a guarantee of acceptance of such material nor of continued 
acceptance of material presumed to be similar to that upon which inspections 
and tests have been made. 

Manufacturer’s warranties, guarantees, instruction sheets, and parts lists, 
which are furnished with certain articies or materials incorporated in the 
work, shall be delivered to the Engineer before acceptance of the contract. 

Reports and records of inspections made and tests performed when availa- 
ble at the site of the work may be examined by the Contractor. 


106.02 Local Materials. Local material is rock, sand, gravel, earth, or 
other mineral material, including borrow, selected borrow, or other selected 
material, obtained or produced from sources in the vicinity of the work 
specifically for use on the project. Local material does not include materials 
obtained from established commercial sources. 

Local materials shall be furnished by the Contractor from any source the 
Contractor may elect, except when a mandatory source is designated in the 
special provisions. 

Aggregates for base, surface, and concrete may be the products of approved 
commercial producers, provided they meet specification requirements. 

The furnishing of local materials from any source (except established 
commercial sources) is subject to the provisions of subsections 102.05, 
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‘‘Examination of Plans, Specifications, Contract Documents, and Site of 
Work,” and 106.03, “‘Possible Local Material Sources.’ Material deposits 
shall not be excavated where their resulting scars will present an unsightly 
appearance from any highway, unless such deposit is approved in writing by 
the Engineer. 

The Contractor’s pit operations shall not encroach within twenty-five (25) 
feet of highway right of way. Payment will not be made on material obtained 
in violation of this provision. 

The following requirements shall apply to all material sites used on the 
project regardless of whether such material sites are located on private lands 
or public lands, with the exception of stone quarries and previously excavated 
areas and established commercial sources, as follows: 

(a) Prior to removing any material for construction purposes, the Contrac- 
tor shall strip and stockpile the top six (6) inches of material in such a manner 
that it may later be used to cover the excavated area as directed in subpara- 
graph (c) below. 

(b) Prior to completion of the project, the banks of the entire excavated area 
shall be sloped to a ratio of not less than three to one (3:1) and the bottom or 
floor of the excavated area shall be graded to present a neat and uniform 
appearance. | 

(c) All waste (except for brush removed from the deposit area) resulting 
from the Contractor’s operations in the deposit area shall be placed on the 
floor of the deposit area and shaped to blend therewith. After all waste 
material has been placed on the floor of the pit and the sides and bottom of the 
excavated area have been shaped as specified, the material excavated and 
stockpiled as required in subparagraph (a) shall be uniformly distributed over 
the entire excavated area in such a manner that the area will present a neat and 
uniform appearance satisfactory to the Engineer. Brush removed from the 
deposit area shall be mulched and mixed with the top six (6) inches of material 
as it 1s spread over the deposit area or said brush shall be otherwise disposed 
of in a manner satisfactory to the Engineer. Burning of brush shall not be 
permitted. 

(d) The requirements outlined above pertaining to removing, stockpiling, 
and relaying the top six (6) inches of material shall apply to areas first 
excavated on the project and not to areas previously excavated where all 
topsoil has been removed. 

(e) All work required herein shall be accomplished by the Contractor prior 
to completion of the project. 

The cost of stripping the top six (6) inches of material, handling, stockpil- 
ing, and spreading the stripped material, overburden and other waste, mulch- 
ing and/or otherwise disposing of brush as well as the cost of shaping the 
excavated area and haul roads to deposit areas will not be paid for directly but 
shall be considered as included in the contract prices bid for other items of 
work. 

In addition to such other approval as may be required by these specifica- 
tions, acceptance of material from deposits obtained by the Contractor located 
upon privately owned lands shall also be contingent upon a written agreement 
being entered into between the Contractor and landowner, which terms shall 
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include the landowner’s consent to the performance, by the Contractor, of the 
work and operations required by the above subparagraphs (a) through (e), 
inclusive. The terms of the agreement shall also include the landowner’s 
consent to permit the State of Nevada, Department of Transportation, or its 
designee, to enter the land at a later date for the purposes of fertilizing and 
seeding the deposit area and haul roads thereto. Prior to performing any work 
in connection with a privately owned deposit, the Contractor shall furnish 
three (3) certified copies of said agreement to the Engineer and further, prior 
to acceptance of the project, the Contractor shall submit written evidence that 
the terms of such agreement have been complied with. 

The Contractor shall, at his own expense, make any and all arrangements 
necessary for hauling over local, public, or private roads or property from any 
source. Full compensation for furnishing all labor, materials, tools, equip- 
ment, and incidentals, for doing all the work involved in conforming to the 
provisions in this subsection and for furnishing and’ producing materials from 
any source shall be considered as included in the price paid for the contract 
item of work involving such material and no additional compensation will be 
allowed therefor. 


106.03 Possible Local Material Sources. If the Contractor desires to 
use materials from sources other than those described in subsection 106.02, 
‘Local Materials,’ of the special provisions, he shall, at his own expense, 
acquire the necessary right to take material and shall obtain all other neces- 
sary permits and approvals and shall comply with all the requirements and 
stipulations in effect by other governing agencies having jurisdiction over the 
- area, and pay all costs involved, including any which may result from an 
increase in length of haul. All costs of exploring and developing such alternate 
sources shall be borne by the Contractor and the use of material from such 
sources will not be permitted until representative samples taken by the 
Engineer have been approved and written authority issued for the use thereof. 

Should such alternate source be located on U.S. Government owned land 
the Contractor shall be responsible for making application to the Bureau of 
Land Management or other responsible agency for the right to remove 
materials therefrom and shall submit the required request for exploration 
permit, mining plan, and/or other documents required by the agency 
involved. 

If the successful bidder so requests, in writing, the exception to the above 
shall be that the Department will apply for a free use permit on those deposits 
located on U.S. Government lands subject to the following conditions: 

(a) No such request shall be considered prior to award of the contract. 

(b) No such request shall be considered unless it is accompanied by a 
written proposal which must show a substantial benefit to the public. The 
Department reserves the right to reject any proposal. 

(c) Approval or rejection of any proposal shall not be considered sufficient 
cause for any adjustment of the contract time allowed to complete the 
contract. 

(d) If the successful bidder’s proposal (with mutually agreed revisions, if 
any) is accepted, the Department will execute a contract change order setting 
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forth the terms and conditions regarding the application for a free use permit 
for said deposit(s). Once the contract change order has been fully executed by 
both parties to the contract, the Department will proceed with the application 
for a free use permit. 

In the event approval of a free use permit results in a net cost savings, the 
Contractor shall receive fifty (50) percent and the Department fifty (50) 
percent. 

(e) It is mutually understood and agreed by both parties to the contract that 
the Department cannot guarantee success in obtaining frée use permits and in 
the event of failure to do so, it is further agreed that both parties to the 
contract are released and held harmless from the terms and conditions of any 
contract change order which was executed in accordance with subparagraph 
(d) above. 

If the Contractor elects to use an alternate source as provided in these 
specifications, and such alternate source is located on privately owned lands, 
approval of such alternate source shall be subject to the following additional 
requirements and said additional requirements shall be satisfied before any 
work, including exploration and sampling, will be permitted. The additional 
requirements are as follows: 

(a) The Department, at its sole expense, will conduct visual analysis and 
erosion control studies of the proposed site. 

(b) Once the Department has approved the proposed site regarding visual 
analysis and erosion control, the Contractor, at his sole expense, shall cause 
archeological and historic studies of the site and haul roads thereto to be made 
and such studies shall be submitted to the Engineer for approval. Written 
approval of said studies shall constitute approval of the site as an alternate 
source provided all other applicable requirements of these specifications are 
complied with. 

The Contractor’s attention is especially directed to the new Part 23 of Title 
43, Code of Federal Regulations, titled “‘Surface Exploration, Mining and 
Reclamation of Lands,’ which pertains to all exploration, developing, and 
obtaining material from said alternate deposits located upon land under the 
jurisdiction of the Bureau of Land Management. A pertinent portion of this 
Part 23 follows: 


§ 23.8 Approval of mining plan. 


(a) (1) Before surface mining operations may commence under any 
permit or lease issued under the mineral leasing acts the operator must 
file a mining plan with the mining supervisor and obtain his approval of 
the plan. Paragraphs (b) through (g) of this section confer authority upon 
mining supervisors with respect to mining plans pertaining to permits or 
leases issued under the mineral leasing acts. The mining supervisor shall 
consult with the district manager with respect to the surface protection 
and reclamation aspects before approving said plan. 

(2) Before surface mining operations may commence under any 
permit issued or contract made under the Materials Act, the operator 
must file a mining plan with the district manager and obtain his approval 
of the plan. Paragraphs (b) through (g) of this section confer authority 
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upon district managers with respect to mining plans pertaining to permits 
issued or contracts made under the Materials Act. 

(b) Depending on the size and nature of the operation and the require- 
ments established pursuant to § 23.5, the mining supervisor or the district 
manager may require that the mining plan submitted by the operator 
include any or all of the following: 

(1) A description of the location and area to be affected by the 
operations; 

(2) Two copies of a suitable map, or aerial photograph showing the 
topography, the area covered by the permit, lease, or contract, the name 
and location of major topographic and cultural features, and the drainage 
plan away from the area to be affected; 

(3) A statement of proposed methods of operating, including a 
description of proposed roads or vehicular trails; the size and location of 
structures and facilities to be built; 

(4) An estimate of the quantity of water to be used and pollutants that 
are expected to enter any receiving waters; 

(5) A design for the necessary impoundment, treatment or control of 
all runoff water and drainage from workings so as to reduce soil erosion 
and sedimentation and to prevent the pollution of receiving waters; 

(6) A description of measures to be taken to prevent or control fire, 
soil erosion, pollution of surface and ground water, damage to fish and 
wildlife, and hazards to public health and safety; and 

(7) A statement of the proposed manner and time of performance of 
work to reclaim areas disturbed by the holder’s operations. 

(c) In those instances in which the permit, lease, or contract requires 
the revegetation of an area of land to be affected the mining plan shall 
show: 

(1) Proposed methods of preparation and fertilizing the soil prior to 
replanting; 

(2) Types and mixtures of shrubs, trees, or tree seedlings, grasses or 
legumes to be planted; and 

(3) Types and methods of planting, including the amount of grasses 
or legumes per acre, or the number and spacing of trees, or tree 
seedlings, or combinations of grasses and trees. 

(d) In those instances in which the permit, lease, or contract requires 
regrading and backfilling, the mining plan shall show the proposed 
methods and the timing of grading and backfilling of areas to be affected 
by the operation. 

(e) The mining supervisor or the district manager shall review the 
mining plan submitted to him by the operator and shall promptly indicate 
to the operator any changes, additions, or amendments necessary to meet 
the requirements formulated pursuant to § 23.5, the provisions of the 
regulations in this part and the terms of the permit, lease, or contract. 
The operator shall comply with the provisions of an approved mining 
plan. 

(f) A mining plan may be changed by mutual consent of the mining 
supervisor or the district manager and the operator at any time to adjust to 
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changed conditions or to correct any oversight. To obtain approval of a 
change or supplemental plan the operator shall submit a written statement 
of the proposed changes or supplement and the justification for the 
changes proposed. The mining supervisor or the district manager shall 
promptly notify the operator that he consents to the proposed changes or 
supplement or, in the event he does not consent, he shall specify the 
modifications thereto under which the proposed changes or supplement 
would be acceptable. After mutual acceptance of a change of a plan the 
operator shall not depart therefrom without further approval. 

(g) If circumstances warrant, or if development of a mining plan for the 
entire operation is dependent upon unknown factors which cannot or will 
not be determined except during the progress of the operation, a partial 
plan may be approved and supplemented from time to time. The operator 
shall not, however, perform any operation except under an approved 
plan. 


§ 23.9 Performance bond. 


(a) (1) Upon approval of an exploration plan or mining plan, the 
operator shall be required to file a suitable performance bond of not less 
than $2,000 with satisfactory surety, payable to the Secretary of the 
Interior, and the bond shall be conditioned upon the faithful compliance 
with applicable regulations, the terms and conditions of the permit, lease, 
or contract, and the explorations or mining plan as approved, amended or 
supplemented. The bond shall be in an amount sufficient to satisfy the 
reclamation requirements of an approved exploration or mining plan, or 
an approved partial or supplemental plan. In determining the amount of 
the bond consideration shall be given to the character and nature of the 
reclamation requirements and the estimated costs of reclamation in the 
event that the operator forfeits his performance bond. 

(2) In lieu of a performance bond an operator may elect to deposit 
cash or negotiable bonds of the U.S. Government. The cash deposit or the 
market value of such securities shall be equal at least to the required sum 
of the bond. 

(b) A bond may be a nationwide or statewide bond which the operator 
has filed with the Department under the provisions of the applicable 
leasing regulations in Subchapter C of Chapter II of this title, if the terms 
and conditions thereof are sufficient to comply with the regulations in this 
part. 


(c) The district manager shall set the amount of a bond and take the 
necessary action for an increase or for a complete or partial release of a 
bond. He shall take action with respect to bonds for leases or permits only 
after consultation with the mining supervisor. 

(d) Performance bonds will not be required of Federal, State or other 
governmental agencies. Where the exploration or mining is actually 
performed for such Federal, State, or governmental agencies by a Con- 
tractor who would have to post a bond under the terms of paragraph (a) of 
this section if he were the operator, such agencies shall require the 
Contractor to furnish a bond payable to the United States which meets the 
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requirements of paragraph (a) of this section. If, for some other purpose, 
the Contractor furnishes a performance bond, an amendment to that bond 
which meets the requirements of paragraph (a) of this section will be 
acceptable in lieu of an additional or separate bond. 


With specific reference to all deposits located on land under the jurisdiction 
of the Bureau of Land Management the Contractor shall comply with the 
Bureau of Land Management’s requirements of the General Surface Protec- 
tion Clause as set forth herein. 


General Surface Protection Clause 


Protection of surface natural resources and improvements. The Con- 
tractor agrees to take such reasonable steps as may be needed to prevent 
operations on the servient lands from unnecessarily: (1) causing or contribut- 
ing to soil erosion or damaging crops, including forage, and timber growth 
thereon or on Federal or non-Federal lands in the vicinity; (2) polluting air 
and water; (3) damaging improvements owned by the United States or other 
parties; or (4) destroying, damaging, or removing vertebrate fossils, historic 
or prehistoric ruins, or artifacts; and prior to completion of the project or at 
any other time prior thereto when required and to the extent deemed necessary 
by the Bureau of Land Management to fill any pits, ditches, and other 
excavations, remove or cover all debris, and so far as reasonably possible, 
restore the surface of the land and any access roads to their former conditions, 
including the removal of structures as and if required. 


Antiquities and objects of historic value. When American antiquities or 
other objects of historic or scientific interest, including but not limited to 
historic or prehistoric ruins, vertebrate fossils, or artifacts, are discovered in 
the performance of the work, the item(s) or condition(s) will be left intact and 
immediately brought to the attention of the district manager or his authorized 
representative. 

Where the Department has made arrangements with owners of land in the 
vicinity of a project for obtaining material from an owner’s property, such 
arrangements are made solely for the purpose of providing all bidders an 
equal opportunity to obtain material from such property. Bidders or Contrac- 
tors may, upon written request, inspect the documents evidencing such 
arrangements between property owners and the Department. The Contractor 
may, if he so elects, exercise any rights that have been obtained, which may 
be exercised by a Contractor under such arrangements, subject to and upon 
the conditions hereinafter set forth. 

It is expressly understood and agreed that the Department assumes no 
responsibility to the bidder or Contractor whatsoever in respect to the Depart- 
ment’s arrangements made with the property owner to obtain materials 
therefrom and that the Contractor shall assume all risks in connection with the 
use of such property. 

The inclusion of documents setting forth the arrangements made with some 
property owners for obtaining material from such owners’ properties as set 
forth in subsection 106.02, ‘‘Local Materials,’’ of the special provisions shall 
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not in any respect operate as a waiver of any of the provisions in this section 
concerning said documents. 

The bidder or Contractor is cautioned to make such independent investiga- 
tion and examination as he deems necessary to satisfy himself as to the rights, 
duties, and obligations acquired or undertaken under such an arrangement 
with the property owner. 

Notwithstanding that the Contractor may elect to obtain materials from any 
such property owner’s property, no material may be obtained from such 
property unless the Contractor has first either: 

(a) Executed a document that will guarantee to hold such owner harmless 
from all claims for injury to persons or damage to property resulting from the 
Contractor’s operations on the property owner’s premises and also agree to 
conform to all other provisions set forth in the arrangement made between the 
Department and the property owner. Said document will be prepared by the 
Engineer for execution by the Contractor; or 

(b) Entered into an agreement with the owner of the material source on any 
terms mutually agreeable to the owner and the Contractor, provided that the 
Contractor shall furnish to the Engineer a release, in a form satisfactory to the 
Engineer, executed by the owner, relieving the Department of any and all 
obligations under the Department’s arrangement with the owner. 

If the Contractor elects to obtain material under (a), the use of such site 
shall be subject to the terms, conditions, and limitations of the arrangement 
made between the property owner and the Department and the Contractor 
shall pay such charges as are provided for in the arrangement made by the 
Department with the property owner. 

If the Contractor elects to obtain material under (b), he shall pay such 
charges as are provided for in the agreement between the owner and the 
Contractor. 

Unless otherwise provided and before acceptance of the contract, the 
Contractor shall submit written evidence that the owner of the material source 
is satisfied that the Contractor has satisfactorily complied with the provisions 
of either (a), the arrangement between the Department and the owner, or (b), 
the agreement between the owner and the Contractor, as the case may be. 

Should the Contractor enter upon any of the areas withdrawn or otherwise 
obtained by the Department from the U.S. Government, it shall be his 
responsibility to determine the rights of others in the area. The Contractor 
shall not encroach on easements of others without their written permission 
and shall assume the responsibility for any damages due to his entering said 
area. In addition, the Contractor shall be bound by the terms, conditions, and 
reservations contained in the approved application for withdrawal. 

Except as hereinafter provided, full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals, including the construction of any 
access roads or fences and any clearing, grubbing, and stripping of material 
sources, and all processing of whatever nature and extent required, shall be 
considered as included in the price paid for the contract item of work 
involving the specified material and no additional compensation will be 
allowed therefor. 
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Materials to be incorporated in the project may come from: (a) Department- 
furnished sources, or (b) Contractor-furnished sources. 

(a) Department-furnished sources. The Department may acquire and 
make available to the Contractor the use of materials pits, quarry sites, riprap 
sources, stockpile sites, plant sites, and haul roads. 

The quality of material in deposits will be accepted in general, but the 
Contractor shall determine for himself the amount of equipment and work 
required to produce a material meeting the specifications. It shall be under- 
stood that it is not feasible to ascertain from samples the limits for an entire 
deposit, and that variations shall be considered as usual and are to be 
expected. The Engineer may order procurement of material from any portion 
of a deposit and may reject portions of the deposit as unacceptable. 

If, after the Contractor has established his crushing and screening equip- 
ment in a pit, the Engineer determines that the Contractor is not able to 
produce acceptable material in the amount shown to be available, he will 
order the Contractor to move his equipment to another source designated by 
the Department. Payment for additional work required because of the move 
will be made as follows: 

1. Movement of crushing units and auxiliary equipment will be paid for 
in accordance with subsection 109.03, ‘‘Extra and Force Account Work,’ of 
these specifications and the special provisions. 

2. Stripping of the new material site and construction of new haul roads, 
where required, will be paid for at the contract unit prices for the method 
specified for the original site or in the absence of contract prices, as extra 
work. 

3. An allowance for haul will be made for or against the Contractor, by 
multiplying the difference in haul lengths by the total tons or cubic yards 
hauled from the new source. The adjustment will then be made by multiplying 
this figure by a rate of $0.15 per ton mile or $0.23 per cubic yard mile. 

The Engineer will determine the necessity for any move. 

The Contractor will not be reimbursed for moving equipment within a pit 
area or for moves made for the benefit of the Contractor. 

(b) Contractor-furnished sources. The plans or special provisions may 
provide that the Contractor furnish the material from any source of his choice. 

If the Contractor elects to use material from sources other than those listed 
as available, he shall acquire the necessary rights to take materials from the 
sources and shall bear all costs related thereto, including royalties, stripping, 
developing, exploring, and increases in haul length. The Contractor shall also 
pay all costs for options or guarantees for pits moved or not used. 

The use of material from such sources will not be permitted until represent- 
ative samples, taken by the Engineer, prove that the material meets all 
applicable specifications and design requirements, and the Department certi- 
fies in writing that the material meets all of the design criteria used for the 
approval of the source set up on the plans. The Department will assume the 
cost of processing samples to determine the suitability of Contractor-furnished 
material. 

Commercial sources shall be construed to mean Contractor-furnished 
sources and all requirements under this section shall be applicable thereto. 
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Where the Department has obtained the right to remove materials from 
lands owned or controlled by the U.S. Government, by withdrawal or other- 
wise, and these areas are set forth in the special provisions, the successful 
bidder on the project may enter upon and remove materials for use on this 
contract only, without further permission from the U.S. Government, except 
as follows: 

The Contractor shall, at his sole expense, comply with all Federal, State, 
and local laws, ordinances, rules, regulations, zoning, etc., and shall be 
responsible for obtaining all licenses, permits, and paying all costs in relation 
thereto. There shall be no adjustment in contract unit prices bid, or any 
adjustment of the contract time allowed due to the use of designated deposits 
and said costs shall be considered included in the contract unit prices bid for 
other items of work and no further compensation shall be allowed therefor. 

The Department may, in its discretion, grant the successful bidder written 
permission to enter on, and remove materials from, areas withdrawn or 
otherwise obtained by the Department but not designated in the special 
provisions. Approval to use any nondesignated source shall be subject to the 
following conditions: 

(a) No such request shall be considered prior to award of the contract. 

(b) No such request shall be considered unless it is accompanied by a 
written proposal which must show a substantial benefit to the public. The 
Department reserves the right to reject any proposal. 

(c) Approval or rejection of any proposal shall not be considered sufficient 
cause for any adjustment of the contract time allowed to complete the 
contract. . 

(d) If the successful bidder’s proposal (with mutually agreed revisions, if 
any) is accepted, the Department will execute a contract change order setting 
forth the terms and conditions regarding the use of said deposit(s). Once the 
contract change order has been fully executed, the successful bidder may 
proceed under the conditions contained therein. 

In the event approval to use nondesignated sources results in a net cost 
savings, the Contractor shall receive fifty (50) percent and the Department 
fifty (50) percent. 

(e) It is mutually understood and agreed by both parties to the contract, that 
the Department cannot guarantee the use of nondesignated deposits that may 
be considered due to factors beyond the Department’s control. 

Therefor, it is further agreed by both parties to the contract that should the 
Department fail to grant permission to use nondesignated deposits, both 
parties to the contract are released and held harmless from the terms and 
conditions of any contract change order which was executed in accordance 
with paragraph (d) above. 

Except as hereinafter provided, full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals, including the construction of any 
access roads or fences and any clearing, grubbing, and stripping of material 
sources, shall be considered as included in the price paid for the contract item 
of work involving the specified material and no additional compensation will 
be allowed therefor. 
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106.04 Samples and Tests. Except as provided in subsection 106.05, 
‘Certificates of Compliance,’ all materials will be inspected, tested, and 
accepted by the Engineer before incorporation in the work. Any work in 
which untested and unaccepted materials are used without approval or written 
permission of the Engineer shall be performed at the Contractor’s risk and 
may be considered as unacceptable and unauthorized and will not be paid for. 

It is the intent of these specifications that the Contractor shall produce 
materials at the plant that conform in all respects to the requirements of the 
specifications; however, blending on the roadbed to correct for minor defi- 
ciencies in grading, sand equivalent or excess plasticity will be allowed under 
the following conditions: 

(a) All blending material added on roadway and all work involved in 
processing such material will be at the expense of the Contractor. 

(b) Processing of the material will continue until a homogeneous mixture is 
obtained. Uniform gradation shall be obtained to the degree that sieve analysis 
tests show less than ten (10) percent difference, plus or minus, in the amount 
of material passing the No. 16 sieve, determined by comparing sieve analysis 
tests on two (2) samples of processed and blended material. Samples for tests, 
taken for the above conditions, shall be confined within a distance of five 
hundred (500) feet of each other and also taken in the same continuous 
windrow. 

When the Contractor requests progress samples taken at the crushing plant, 
the plant shall be provided with a mechanical means for obtaining samples. 
Samples of the finished product of the plant shall be obtained prior to or as the 
material leaves the conveyor belt for the bin or stockpile. The sampling device 
shall be so constructed that small representative samples may be taken 
frequently and these small samples combined to form the complete sample. 
The samples shall be delivered by mechanical means to a point on the ground 
or other safe and accessible spot satisfactory to the Engineer. Test results run 
from samples taken will be furnished to the Contractor’s representative at his 
request. The results of such tests shall not be the basis for final acceptance of 
the material. 

Sampling for final acceptance of materials will be as hereinafter outlined: 

(a) Types 1, 2, and 3, Class B aggregate base courses and ‘‘selected 
material base or surface’’ will be sampled just prior to final laydown. 

(b) Types 1, 2, and 3, Class A aggregate base courses will be sampled from 
the roadbed directly behind the laydown machine and prior to the first pass of 
the roller. 

(c) Aggregate for cement or lime treated bases will be sampled as follows: 

1. Where the material is being mixed at a stationary plant, samples will 
be taken from the conveyors just prior to delivery to the mixer and prior to 
adding lime and cement. 

2. Where material is being mixed on the roadbed, samples will be taken 
after the material has been placed on the roadbed and processed and prior to 
adding cement or lime. 

(d) Aggregates for roadmix bituminous mixtures (including base or surface) 
will be sampled after the material has been placed on the roadbed and 
processed and prior to adding the bituminous binder. 
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(e) Aggregate for plantmix bituminous open-graded will be sampled from 
the laydown machine. 

(f) Aggregate for screenings will be sampled from the loaded truck just 
prior to placing. 

(g) Aggregate for plantmix bituminous mixtures (base or surface) will be 
sampled for acceptance behind the paver. Samples for plasticity tests will be 
taken at the bins. ; 

(h) Sampling of bituminous materials, intended for use in prime, tack or 
seal coats, surface treatments, and base, binder, or surface course mixtures, 
shall be done after the bituminous material has arrived at job destination and 
before, or at the time of unloading the materials. 

One sample of material shall be taken from each railroad tank car or truck 
transport by the Contractor or his designated representative under the obser- 
vation of and in a manner approved by the Engineer. Where delivery is made 
in smaller hauling units than those cited above, such as a distributor, or where 
the contents of a storage tank are sampled, the required sample shall be taken 
to represent a maximum of ten thousand (10,000) gallons. The Contractor 
shall take samples during the established job working hours, unless arrange- 
ments are made for a representative of the Department to witness the taking of 
the samples at another time. 

The sample taken from each load shall be submitted to the Department’s 
laboratory for testing. In the event the test results fail to comply with 
requirements, the remaining portion of the sample shall be tested to confirm 
the initial test results. 

Sampling shall be done by one of the following three methods: 

1. In accordance with the provisions of Test Method No. Nev. T723; 

2. By bleeding through a drain-cock in the transfer line during the 
unloading of the approximate middle third of the load; or 

3. By means of a sampling device inserted to a level of approximately 
the middle third of the load or tank. 

The selection of the method of sampling to be used shall be at the option of 
the Contractor. Where sampling is done by bleeding, five (5) to ten (10) 
minutes shall elapse between the separate samplings. 

It shall be understood and agreed that samples obtained by any one of the 
above designated methods are presented and accepted by the Contractor, and 
accepted by the Engineer, as being truly representative of the material 
delivered for incorporation in the work. 

All sampling devices and sample containers will be furnished by the 
Department. Immediately after filling the sample container, it shall be tightly 
sealed, properly marked for identification, and presented to the Engineer. 

One of the two samples, taken from each load, shall be submitted to the 
Department’s laboratory for testing and the other sample retained by the 
Resident Engineer to be later submitted to the laboratory for confirming tests 
in the event the first sample tested should fail to comply with requirements. If 
the first sample tested complies with requirements, the second sample may be 
discarded. 

Where less than eighty (80) percent of the asphalt deliveries are used on the 
project, samples shall be taken just prior to delivery to the mixer. Samples 
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shall be taken for every twenty-five (25) tons of asphalt delivered to the 
project. 

(i) Tests for the aforementioned materials produced under conditions other 
than contemplated herein shall be taken at the time and place deemed by the 
Engineer to be most appropriate. 


106.05 Certificates of Compliance. The Engineer may permit the use 
of certain materials or assemblies prior to sampling and testing if accompa- 
nied by a Certificate of Compliance stating that the materials involved comply 
in all respects with the requirements of the specifications. The certificates 
shall be signed by the manufacturer of the material or the manufacturer of 
assembled materials. A Certificate of Compliance must be furnished with 
each lot of material delivered to the work and the lot so certified must be 
clearly identified in the certificate. 

All materials used on the basis of a Certificate of Compliance may be 
sampled and tested at any time. The fact that material is used on the basis of a 
Certificate of Compliance shall not relieve the Contractor of responsibility for 
incorporating material in the work which conforms to the requirements of the 
plans and specifications and any such material not conforming to such require- 
ments will be subject to rejection whether in place or not. 

The Department reserves the right to refuse to permit the use of material on 
the basis of a Certificate of Compliance. 

The form of the Certificate of Compliance and its disposition shall be as 
directed by the Engineer. 


106.06 Cited Specifications. Unless otherwise specified, all tests shall 
be performed in accordance with the methods used by the Department of 
Transportation. All tests that are performed shall be made by the Engineer or 
his designated representative. 

The Department of Transportation has developed test methods for testing 
the quality of materials and work. These test methods are identified by the 
prefix Nev. followed by the serial number. Copies of individual test methods 
are available at the Materials and Testing Division, Department of Transpor- 
tation, Carson City, Nevada, and will be furnished to interested persons upon 
request. 

Whenever a reference is made in the specifications to a test method by Nev. 
number, it shall mean the test method in effect on the date of the advertisement 
for bid. 

Whenever a reference is made in the specifications to a specification or test 
designation either of the American Society for Testing and Materials, the 
American Association of State Highway and Transportation Officials, Federal 
specifications, or any other recognized national organization, and the number 
or other identification accompanying the test designation representing the year 
of adoption or latest revision of the test is omitted, it shall mean the test 
method in effect on the date of advertisement for bid. 

When requested by the Engineer, the Contractor shall furnish, without 
charge, samples of all materials entering into the work, and no material shall 
be used prior to approval by the Engineer, except as provided in subsection 
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106.05, ‘“‘Certificates of Compliance.’ Samples of material from local 
sources shall be taken by or in the presence of the Engineer; otherwise, the 
samples will not be considered for testing. 


106.07 Plant Inspection. The Engineer may inspect the production of 
material or the manufacture of products at the source of supply. Plant 
inspection, however, will not be undertaken until the Engineer is assured of 
the cooperation and assistance of both the Contractor and the material pro- 
ducer. The Engineer or his authorized representative shall have free entry at 
all times to such parts of the plant as concerns the manufacture or production 
of the materials. Adequate facilities shall be furnished free of charge to make 
the necessary inspection. 

It is understood that the Department reserves the right to retest all materials 
prior to incorporation into the work which have been tested and accepted at 
the source of supply after the same have been delivered and to reject all 
materials which, when retested, do not meet the requirements of these 
specifications, or the requirements of the contract documents. 


106.08 Storage of Materials. Materials shall be so stored as to assure 
the preservation of their quality and fitness for the work. When considered 
necessary by the engineer, they shall be stored in waterproof buildings, placed 
on wooden platforms or other hard, clean surfaces, and not on the ground, 
and shall be covered when directed. Stored materials, even though approved 
for use before storage, may be inspected prior to their use in the work, and 
they shall meet the requirements of the specifications at the time of this 
proposed use. Stored materials shall be located so as to facilitate their prompt 
inspection. Upon approval of the Engineer, that portion of the right of way not 
required for public travel may be used for storage purposes and for placing of 
the Contractor’s plant and equipment, but any additional space required 
therefor must be provided by the Contractor at his expense. Private or public 
property shall not be used for storage purposes without written permission of 
the owner or lessee. All storage sites shall be restored to their original 
condition by the Contractor at his expense. This shall not apply to the 
stripping and storing of top soil or to other material salvaged from the work or 
specifically prescribed under the specifications. 


106.09 Handling Materials. All materials shall be handled in such 
manner as to preserve their quality and fitness for the work. Aggregates shall 
be transported from the storage site to the work in tight vehicles so con- 
structed as to prevent loss or segregation of materials after loading and 
measuring in order that there may be no inconsistencies in the qualities of 
materials intended for incorporation in the work as loaded, and the quantities 
as actually received at the place of operation. 


106.10 Unacceptable Materials. All materials not substantially con- 
forming to the requirements of the specifications at the time they are used 
shall be considered as unacceptable and all such materials will be rejected and 
shall be removed immediately from the site of the work unless otherwise 
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instructed by the Engineer. No rejected material, the defects of which have 
been corrected, shall be used until approval has been given by the Engineer. 


106.11 Department Furnished Material. The Contractor shall furnish 
all materials required to complete the work, except those specified to be 
furnished by the Department. Material furnished by the Department will be 
delivered or made available to the Contractor at the points specified in the 
special provisions. 

The cost of handling and placing all materials after they are delivered to the 
Contractor shall be considered as included in the contract price for the item in 
connection with which they are used. 

The Contractor will be held responsible for all material delivered to him, 
and deductions will be made from any money due him to make good any 
shortages and deficiencies, from any cause whatsoever, and for any damage 
which may occur after such delivery and for any demurrage charges. 
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SECTION 107 


LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC 


107.01 Laws to be Observed. The Contractor shall keep fully informed 
of all Federal and State laws, all local bylaws, ordinances, and regulations, 
and all orders and decrees of bodies or tribunals having jurisdiction or 
authority, which in any manner affect those engaged or employed on the 
work, or which in any way affect the conduct of the work. He shall at all times 
observe and comply with all such laws, bylaws, ordinances, regulations, 
orders, and decrees, and shall protect and indemnify the State and its repre- 
sentatives against any claim or liability arising from or based on the violation 
of any such law, bylaws, ordinances, regulations, orders, or decrees, whether 
by himself or his employees. 

The Contractor’s and subcontractors’ compliance with Title 29, subtitle A, 
3.3, code of Federal Regulations and NRS 338.095 will be required on this 
contract. These regulations require that the Contractor and subcontractors 
submit a weekly payroll and statement of compliance with respect to each 
employee engaged in work on the project. These payrolls and statements of 
compliance shall be submitted to the Nevada Department of Transportation 
and the State of Nevada Labor Commissioner. 


107.02 Permits, Licenses, and Taxes. The Contractor shall procure all 
permits and licenses, pay all charges and fees, and give all notices necessary 
-and incident to the due and lawful prosecution of the work, including vehicu- 
lar registration or prorate registration and carrier licensing as applicable. 
Privilege taxes are in addition to the above fees. Contractors having vehicles 
not licensed or registered in Nevada shall contact the Motor Carrier Division 
of the Department of Motor Vehicles and Public Safety, Carson City, Nevada, 
for full information. 


107.03 Patented Devices, Materials, and Processes. If the Contractor 
employs any design, device, material, or process covered by letters of patent 
or copyright, he shall provide for such use by suitable legal agreement with 
the patentee or owner. The Contractor and the surety shall indemnify and save 
harmless the State, any affected third party, or political subdivision from any 
and all claims for infringement by reason of the use of any such patented 
design, device, material, or process, or any trademark or copyright, and shall 
indemnify the State for any costs, expenses, and damages which it may be 
obliged to pay by reason of any infringement at any time during the prosecu- 
tion or after the completion of the work. 


107.04 Restoration of Surfaces Opened by Permit. The right to con- 
struct or reconstruct any utility service in the highway or street, or to grant 
permits for same, at any time, is hereby expressly reserved by the Department 
for the proper authorities of the municipality or other political subdivision in 
which the work is done and the Contractor shall not be entitled to any 
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damages either for the digging up of the street or for any delay occasioned 
thereby. 

Any individual, firm, or corporation wishing to make an opening in the 
highway must secure a permit from the Department. The-Contractor shall 
allow parties bearing such permits, and only those parties, to make openings 
in the highways. The Contractor shall, when ordered by the Engineer, make 
in an acceptable manner, all necessary repairs due to such openings, and such 
necessary work will be paid for as extra work, or as provided in these 
specifications, and will be subject to the same conditions as original work 
performed. 


107.05 Federal Aid Provisions. (a) Work Subject to Inspection and 
Approval of Federal Agency. When the United States Government pays all 
or any portion of the cost of the work, the Federal laws authorizing such 
participation and the rules and regulations made pursuant to such laws, must 
be observed by the Contractor. The work shall be subject to the inspection of 
the authorized representatives of such Federal agencies as are created for the 
administration of these laws, but such inspection will in no sense make the 
Federal Government a party to the contract and will in no way interfere with 
the right of either party hereunder. 

(b) Fair Labor Standards Act. The attention of bidders is directed to the 
fact that this Department has been advised by the Wage and Hour Division, 
U.S. Department of Labor, that contractors or subcontractors engaged in 
highway construction work are required to meet the provisions of the Fair 
Labor Standards Act of 1938 (52 Stat. 1060) or as amended (Title 29, United 
States Code, Section 201, et seq.). 


107.06 Sanitary, Health, and Safety Provisions. The Contractor shall 
provide and maintain in a neat, sanitary condition, such accommodations for 
the use of his employees as may be necessary to comply with the requirements 
and regulations of the State Department of Human Resources and of other 
bodies or tribunals having jurisdiction thereover. He shall commit no public 
nuisance. 

Attention 1s directed to Federal, State, and local laws, rules, and regulations 
concerning construction safety and health standards. The Contractor shall not 
require any workers to work in surroundings or under conditions which are 
unsanitary, hazardous, or dangerous to their health or safety. 


107.07 Public Convenience and Safety. The Contractor shall at all 
times conduct the work in such a manner as will obstruct and inconvenience 
traffic as little as possible. The Contractor shall keep existing travel roads and 
streets, adjacent to or within the limits of the improvement, open to and in a 
good, dust free, and safe condition for traffic at all times. Attention is directed 
to subsection 107.21, “‘Dust Control.’? The Contractor shall maintain said 
roads and streets to the extent that he shall be responsible for the removal of 
any material or debris resulting from or caused by his operations and shall 
repair any damage which may result from his operations. For those roads and 
streets actually under physical improvement, attention is directed to subsec- 
tion 104.04, “‘Maintenance of Traffic.’’ Where grading operations are on or 
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adjacent to the existing travelled way, the grade should be finished immedi- 
ately after the rough grading is completed and the surfacing material shall be 
placed thereon as the work progresses. The Contractor shall so conduct his 
operations as to have under construction no greater length or amount of work 
than he can prosecute vigorously and he shall not open up sections of the work 
and leave them unfinished, but he shall finish the work as he goes insofar as 
practicable. 

The Contractor shall perform his work in a manner to assure full compli- 
ance with all applicable Federal, State, and local laws and regulations govern- 
ing safety, health, and sanitation. He shall provide adequate safeguards, safety 
devices, and protective equipment such as are specified in other sections of 
these specifications, or other documents and take any other needed actions as 
the Engineer may determine reasonably necessary to protect the life and 
health of employees on the job and the safety of the public and to protect 
property in connection with the performance of the work covered by the 
contract. 

The Contractor shall at all times during the progress of the work or 
temporary suspension of the work, provide, erect, and maintain all necessary 
barricades, suitable and sufficient red lights, danger signals, temporary strip- 
ing and signs, provide a sufficient number of flagmen, and take all necessary 
precautions for the protection of the work and safety of the public, and those 
engaged on the work. All barricades and obstructions shall be illuminated at 
night with reflectorized signs and lights, and all lights for this purpose shall be 
kept burning from sunset to sunrise. All barricades, warning signs, lights, 
temporary signals, and other protective devices must conform with the 
‘MUTCD Manual. 


107.08 Relations with Railroads. (a) Definitions. The following defi- 
nitions shall apply to the terms as herein used. Railroad: The railway or 
railroad company whose tracks are crossed or whose property is adjacent to 
the work or upon whose property the work is performed. Chief Engineer: The 
Chief Engineer of the railroad or his authorized representatives. Railroad 
Crossing: A crossing at grade of the tracks of a railroad and the highway. 
Grade Separation: A permanent structure to effect the separation of grades 
between the highway and the railroad. 

(b) Work or Operations. 

1. Work or operations on grade separations, railroad crossings, or upon 
railroad property shall be subject to inspection by the Chief Engineer, and 
shall be conducted and performed in a manner satisfactory to the Chief 
Engineer. 

2. Construction operations shall be so arranged and conducted as to 
insure safe and uninterrupted operation of the railroad traffic. The Contractor 
shall be responsible for any damages which result either directly or indirectly 
from the Contractor’s operations. 

3. The Contractor shall notify the Chief Engineer in writing, at least 
forty-eight (48) hours before starting any work in the proximity of the tracks, 
setting forth specifically the time at which it is planned to start such work. 

4. Unless otherwise provided, the Contractor shall not pile or store any 
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material, or park or use Contractor’s equipment closer than ten (10) feet from 
the centerline of the tracks. 

5. The track zone shall be kept clean of all loose material or debris at all 
times. The Contractor shall be responsible for any fouling of railroad ballast 
resulting from sandblasting and painting operations and shall reimburse the 
railroad for the replacement of all ballast so fouled. 

6. In advance of any blasting, the Contractor shall notify the Chief 
Engineer in order that proper flagging protection may be provided by the 
railroad. Excavations in the proximity of the tracks shall be sheeted in a 
manner satisfactory to the Chief Engineer and plans therefor shall be submit- 
ted to and approved by him before any such excavation is commenced. 

7. The Contractor shall make arrangements with the railroad for cross- 
ing railroad tracks at locations other than existing public crossings and shall 
bear all costs relative thereto. 

8. The Contractor shall submit detail plans of falsework and of forms 
for track spans and piers or abutments to the Chief Engineer and no work 
thereon shall be commenced unless and until such plans have been approved 
by the Chief Engineer. Falsework plans thus approved shall not be deviated 
from without permission of the Chief Engineer. The temporary vertical and 
horizontal clearances specified by the Chief Engineer in approving the plans 
shall be maintained at all times. In the case of impaired vertical clearances 
above the top of rail, the railroad shall have the option to install telltales, or 
other such protective devices the railroad deems necessary, for the protection 
of trainmen or rail traffic. 

9. The Contractor shall comply with the rules and regulations of the 
railroad with respect to the Contractor’s work or operations on or adjacent to 
railroad property. The Contractor shall arrange with the railroad for the 
services of such qualified railroad employees as the Chief Engineer may 
prescribe to protect and safeguard the railroad’s property, engines, trains, and 
cars. Payment for such services, including compensation, insurance, vacation 
and holiday time, railroad retirement and unemployment taxes, health and 
welfare, accounting and billing charges, shall be paid by the Department 
directly to the railroad except all costs incurred by the Contractor which are 
applicable to any private crossing agreement(s) not provided in the contract. 
Any costs incurred by the Contractor relative to private crossing agreements 
for crossings not provided in the contract shall be paid by the Contractor 
directly to railroad in accordance with railroad’s payment requirements. 

10. Upon completion of the work covered by the awarded contract to be 
performed by the Contractor upon railroad’s property, the Contractor shall 
promptly remove from the railroad’s property all tools, equipment, and other 
materials, whether brought upon said property by the Contractor or any 
subcontractor, and shall cause said property to be left in a clean and present- 
able condition. 

(c) Work or Operations Performed by Railroad. The railroad may under- 
take certain work or operations incident to the project which are the subject of 
an agreement between the Department and the railroad. Details of such work 
or operations will be set forth in the special provisions and the Contractor 
shall discuss such items with the Chief Engineer in order to develop a plan 
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whereby the Contractor and the railroad accomplish the work or operations in 
their logical sequence and order. 

Movement or adjustment of telephone, telegraph, or signal facilities owned, 
operated, or maintained by the railroad and not otherwise provided for on the 
plans or in the special provisions shall be at the cost and expense of the 
Contractor. 

(d) Insurance. The Contractor shall provide and maintain during the effec- 
tive life of the awarded contract such special or additional insurance as is 
required by subsection 107.11, ‘“‘Responsibility for Damage Claims,”’ herein. 
The Contractor shall furnish such evidence as may be required that such 
insurance has been provided. 

(e) Qualification. As a prerequisite to award, the Contractor shall be 
satisfactory as to responsibility to perform work upon the railroad’s property. 

(f) Reference. The provisions of subsections 624.03.02, “‘Flagmen,’’ and 
624.03.03, “‘Pilot Cars,’ subsection 107.11, ‘‘Responsibility for Damage 
Claims,” and the special provisions shall inure directly to the benefit of the 
railroad. 


107.09 Liability Insurance. (a) Contractor’s Public Liability and Prop- 
erty Damage Liability Insurance. The Contractor shall provide and main- 
tain, during the effective life of the awarded contract, regular Contractor’s 
public liability and property damage liability insurance to protect the Contrac- 
tor and all of the Contractor’s construction subcontractors for claims for 
personal injury, accidental death, and to property, which may arise from 
operations under said contract, whether such operations be by the Contractor 
_or by such subcontractor or by anyone directly or indirectly employed by 
either of them. 

Whenever construction operations covered under said contract are to be 
performed upon or in proximity to railroad property, the Contractor’s public 
liability and property damage insurance shall provide for limits of coverage 
not less than specified in the railroad protective insurance endorsement 
appended to the special provisions. 

The following insurance coverage shall apply to all portions of the project 
except that portion that is required to be covered by railroad protective public 
liability and property damage insurance. 

The Contractor’s public liability and property damage liability insurance 
coverage shall be not less than one million dollars ($1,000,000), single limit. 

The Contractor shall name the Department of Transportation as an addi- 
tional insured on the public liability and property damage liability policy or 
policies. 

A certified copy of the certificate of insurance as herein required shall be 
obtained by the successful bidder and furnished to the Department prior to 
commencing work on the contract. 

The certificate of insurance to be furnished the Department shall be sent 
directly to the State of Nevada, Department of Transportation, 1263 South 
Stewart Street, Carson City, Nevada 89712, Attention: Labor Compliance 
Officer. 

The certificate of insurance shall contain a clause providing for thirty (30) 
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days advance written notification to the Department in the event of cancel- 
lation by either the insuring company or the insured. 

Full compensation for all premiums which the Contractor is required to pay 
on all the insurance described herein shall be considered as included in the 
prices paid for the various items of work to be performed under the contract, 
and no additional allowance will be made therefor or for additional premiums 
which may be required by extensions of the policies of insurance. 

(b) Railroad’s Protective Public Liability and Property Damage Insur- 
ance. In all cases where construction operations covered by the awarded 
contract are to be performed upon or adjacent to the property of the railroad, 
the Contractor shall furnish evidence to the Department that, with respect to 
the operations the Contractor or any of the Contractor’s subcontractors 
perform, the Contractor has provided for and in favor of the railroad a policy 
of public liability and property damage insurance, to which is attached an 
endorsement, in the same form and with the same limits of coverage as the 
railroad protective insurance endorsement appended to the special provisions. 

(c) General. The insurance required under paragraph (b) above shall apply 
only to that portion of the highway project upon or adjacent to the railroad 
property. 

Railroad’s protective public liability and property damage insurance shall 
be subject to approval by the railroad before any work is commenced on or 
adjacent to railroad property. 

Such insurance shall be carried, and the premiums therefor paid, by the 
Contractor until all work required to be performed under the terms of said 
contract is satisfactorily completed as evidenced by the formal acceptance of 
the Department and thereafter until all of said tools, equipment, and materials 
have been removed from the property of the railroad and such property left in 
a clean and presentable condition. The insurance shall be noncancelable and 
nonalterable for any cause whatsoever (including failure to pay premiums) 
either by the Contractor or by the insurance company without thirty (30) days’ 
written notice to the railroad and the Department. In the event such insurance 
is canceled as herein provided, the Contractor shall provide other insurance, 
subject to the same conditions as provided herein, which shall be effective as 
of the days of such cancellation and cover the unexpired period of the term 
herein required. The Contractor shall furnish the Department at the time of 
execution of said contract, three (3) copies of each policy to which is attached 
an endorsement the same as the railroad protective insurance endorsement 
appended to the special provisions. Two (2) copies of each of such policies 
shall be forwarded by the Department to the Chief Engineer for the railroad’s 
approval. 


107.10 Explosives. When the use of explosives is necessary for the 
prosecution of the work, the Contractor shall exercise the utmost care not to 
endanger life or property, including new work. The Contractor shall be 
responsible for all damage resulting from the use of explosives. 

All explosives shall be stored in a secure manner in compliance with all 
laws and ordinances, and all such storage places shall be clearly marked. 
Where no local laws or ordinances apply, storage shall be provided satisfac- 
tory to the Engineer and in general not closer than one thousand (1,000) feet 
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from the road or from any building or camping area or place of human 
occupancy. 

The Contractor shall notify each property owner and public utility company 
having structures or facilities in proximity to the site of the work of his 
intention to use explosives. Such notice shall be given sufficiently in advance 
to enable the companies to take such steps as they may deem necessary to 
protect their property from injury. 


107.11 Responsibility for Damage Claims. The Contractor shall 
indemnify, defend, and save harmless the Department, its officers, and 
employees, from all suits, actions or claims of any character brought because 
of any injuries or damage received or sustained by any person, persons, or 
property on account of the operations of the said Contractor; or on account of 
or in consequence of any neglect in safeguarding the work; or through use of 
unacceptable materials in constructing the work; or because of any claims or 
amount recovered under the ‘‘Workman’s Compensation Act,’ or any other 
law, ordinance, order, or decree; and so much of the money due the said 
Contractor under and by virtue of his contract as may be considered necessary 
by the Department for such purpose, may be retained for the use of State; or 
in case no money is due, his surety may be held until such suit or suits, action 
or actions, claim or claims, for the injuries or damages as aforesaid shall have 
been settled and suitable evidence to that effect furnished to the Department; 
except that money due the Contractor will not be withheld when the Contrac- 
tor produces satisfactory evidence that he is adequately protected by public 
liability and property damage insurance. 

_ Reimbursement to the Contractor by the State in whole or in part for costs 
of protecting traffic shall not serve to relieve the Contractor of his responsibil- 
ity as set forth in these specifications. 

The Contractor guarantees the payment of all just claims for materials, 
supplies, and labor, and all other just claims against him or any subcontractor, 
in connection with this contract. 

It is specifically agreed between the parties executing this contract that it is 
not intended by any of the provisions of any part of the contract to create the 
public or any member thereof a third party beneficiary hereunder, or to 
authorize anyone not a party to this contract to maintain a suit for personal 
injuries or property damage pursuant to the terms or provisions of this 
contract. 


107.12 Protection and Restoration of Property and Landscape. The 
Contractor shall be responsible for the preservation from injury or damage 
resulting directly or indirectly from the work under his contract of all public 
and private property, crops, trees, vegetation, monuments, fences, highway 
signs, and markers, etc., along and adjacent to the highway, and shall use 
every precaution necessary to prevent damage to pipes, conduits, and other 
underground structures, to poles, wires, cables, and other overhead struc- 
tures, whether shown on the plans or not, shall protect carefully from 
disturbance or damage all land monuments and property marks until the 
Engineer has witnessed or otherwise referenced their location, and shall not 
remove them until directed. The Contractor shall not willfully or maliciously 
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injure or destroy trees or shrubs and he shall not remove or cut them without 
proper authority. 

He shall be responsible for all damage or injury to property of any character 
during the prosecution of the work resulting from any act, omission, neglect, 
or misconduct in his manner or method of executing said work, or at any time 
due to defective work or materials, and such responsibility shall not be 
released until the project shall have been completed and accepted. 

The Contractor shall be responsible for the preservation of archeological 
and paleontological objects, including all ruins, sites, buildings, artifacts, 
fossils, or other objects of antiquity encountered during construction. When 
such objects are encountered, the Contractor shall immediately cease opera- 
tions and notify the Engineer that such objects exist. Construction operations 
shall be rescheduled to avoid the section until the removal of the artifacts or 
the gathering of historical data has been accomplished by the appropriate 
authority. When directed by the Engineer, the Contractor shall excavate the 
site in such a manner as to preserve the artifacts encountered and shall remove 
them for delivery to the custody of the proper authorities. Such excavation 
will be considered and paid for in accordance with subsection 104.03, ‘‘Extra 
Work.”’ 

Extension of contract time will be allowed for any delay to the Contractor 
due to preservation of archeological and paleontological objects. 

When or where any direct or indirect damage or injury is done to public or 
private property by or on account of any act, omission, neglect, or miscon- 
duct in the execution of the work, or in consequence of the nonexecution 
thereof on part of the Contractor, he shall restore, at his expense, such 
property to a condition similar or equal to that existing before such damage or 
injury was done by repairing, rebuilding, or otherwise restoring as may be 
directed, or he shall make good such damage or injury in an acceptable 
manner. In case of failure on the part of the Contractor to restore such 
property or make good such damage or injury the Engineer may, upon forty- 
eight (48) hours’ written notice, proceed to repair, rebuild, or otherwise 
restore such property as may be deemed necessary and the cost thereof shall 
be deducted from any money due, or which may become due the Contractor 
under the contract. | 

The Contractor shall restrict the movement of his vehicles and other 
construction equipment and personnel to the construction area and designated 
roads. Every precaution shall be taken to prevent the marking of the natural 
ground with equipment tracks or other means outside of the slope stake areas 
on either side of the roadway and in median areas where it is not required to 
disturb the existing ground. Where such markings of the natural ground are 
caused either by the Contractor’s equipment, personnel, or operations, the 
Contractor, at his own expense, shall eradicate such marks to the satisfaction 
of the Engineer. 

All roads from flat bottom ditches and material deposits shall be spaced at 
least one thousand (1,000) feet apart, except that such roads may also be 
located in ditch and dike areas. When roads are located in ditch and dike areas 
equipment shall not be allowed to travel outside the area to be occupied by 
said ditch or dike, except as provided for in subsection 203.03.12, ‘‘Chan- 
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nels.’ The crossing of median areas shall be at structures or areas approved 
by the Engineer. 

Where there is a high potential for erosion and subsequent water pollution, 
the area of erosive land that may be exposed by construction operations at any 
one time shall be held to a minimum, and the duration of the exposure of the 
uncompleted construction to the elements shall be as short as practicable. 
Erosion control features shall be constructed concurrently with other work 
and at the earliest practicable time. 

Disturbance of the lands and of waters that are outside the limits of the 
construction as staked is prohibited, except as may be found necessary and 
approved by the Engineer. 


107.13 Forest Protection. Burning shall not be permitted as a method of 
disposal. The Contractor shall abide by such rules and instructions as to fire 
prevention and control as the authorized representative of the appropriate 
agency having jurisdiction may prescribe. The Contractor shall take all 
necessary steps to prevent his employees from setting fires during construc- 
tion of the project and shall, under the direction of the appropriate Federal, 
State or other agency, or, in the absence of an officer from any such agency, 
acting independently, extinguish all fires set or caused by his employees and 
all other fires which may escape on the project, whether or not set directly or 
indirectly as a result of construction operations, without expense to the State 
or Federal Government. Where the Contractor is obligated to suppress any 
fire, without expense to the State or Federal Government, and if the amount of 
labor, subsistence, supplies, and transportation which he furnishes is inade- 
quate in the opinion of the jurisdictional agency, then such agency may 
procure additional help or facilities and charge the expenses to the Contractor. 
These expenses shall be billed to the Contractor for payment directly by him, 
and if not promptly met by him shall be deducted from the money due or 
which may become due the Contractor under this contract, or collected from 
his sureties until the entire amount due for said fire suppression is recovered. 

The Contractor shall maintain a fire patrol in the vicinity of blasting and 
other operations creating a fire hazard. When, in the opinion of the agency 
having jurisdiction, such a patrol is unnecessary because of weather condi- 
tions, the Contractor shall be so notified through the Engineer. 

The Resident Engineer shall have authority to enforce correction of any 
condition which is, in his opinion, unsafe. 


107.14 Disposal of Material Outside Highway Right of Way. The 
Contractor shall make his own arrangements for disposal of materials outside 
the highway right of way and he shail pay all costs involved. 

When any material is to be disposed of outside the highway right of way, the 
Contractor shall first obtain a written permit from the property owner on 
whose property the disposal is to be made and he shall file with the Engineer 
said permit or the certified copy thereof together with a written release from 
the property owner absolving the State of any and all responsibility in 
connection with the disposal of material on said property. Before any material 
is disposed of on said property, the Contractor shall obtain written permission 
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from the Engineer to dispose of the material at the location designated in the 
said permit. 

Such disposal sites will not be approved when located within one thousand 
(1,000) feet of a State highway right of way if the material placed thereon can 
be seen from said highway. 

The following shall apply to all Contractor obtained disposal sites located 
outside the right of way except public or commercial dumping grounds which 
have been approved for general use by appropriate governmental authorities: 

(a) All waste material with the exception of earth shall be buried with a 
minimum of one (1) foot of earth cover. 

(b) The site shall be uniformly graded to drain and to blend with surround- 
ing terrain. 

(c) Slopes created by disposing of waste shall be finished to a ratio of not 
less than three to one (3:1). 

(d) Prior to approval of such disposal sites, the following requirements shall 
be complied with: 

1. The Department, at its sole expense, will conduct visual analysis 
and erosion control studies of the proposed site. 

2. Once the Department has approved the proposed site regarding 
visual analysis and erosion control, the Contractor, at his sole expense, shall 
cause archeological and historic studies of the site and haul roads thereto to be 
made and such studies shall be submitted to the Engineer for approval. 
Written approval of said studies shall constitute approval of the site provided 
all other applicable requirements of these specifications are complied with. 

Unless otherwise provided in the special provisions, full compensation for 
all costs involved in disposing of material as specified in this section, includ- 
ing all costs of hauling, shall be considered as included in the price paid for 
the contract items of work involving such materials and no additional compen- 
sation will be allowed therefor. 


107.15 Relief from Maintenance and Responsibility. Upon the written 
request of the Contractor, or upon order of the Engineer, the Contractor may 
be relieved of the duty of maintaining and protecting certain portions of the 
work as described below, which have been completed in all respects in 
accordance with the requirements of the contract and to the satisfaction of the 
Engineer, and thereafter except with his consent, the Contractor will not be 
required to do further work thereon. In addition, such action by the Engineer 
will relieve the Contractor of responsibility for injury or damage to said 
completed portions of the work resulting from use by the public traffic or from 
the action of the elements or from any other cause, but not from injury or 
damage resulting from the Contractor’s own operations or from his negli- 
gence. 

Portions of the work for which the Contractor may be relieved of the duty of 
maintenance and protection as provided in the above paragraph include but are 
not limited to the following: 

(a) The completion of one-fourth ('/4) mile of roadway or one-fourth ('/4) 
mile of one roadway of a divided highway or a frontage road including the 
travelled way, shoulders, drainage control facilities, planned roadway protec- 
tion work, lighting, and any required traffic control and access facilities. 
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(b) A bridge or other structure of major importance. 

(c) A complete unit of a traffic control signal system or of a highway 
lighting system. 

(d) A complete unit of highway protection work. 

(e) Any required traffic control and access facilities if the roadway or 
structure is to be used by public traffic before completion of the contract. 

(f) Nonhighway facilities constructed for other agencies. 

However, nothing in this subsection providing for relief from maintenance 
and responsibility will be construed as relieving the Contractor of full respon- 
sibility for making good defective work or materials found at any time before 
the formal written acceptance of the entire coniract by the Engineer. 


107.16 Contractor’s Responsibility for the Work and Materials. 
Until the acceptance of the contract, the Contractor shall have the charge and 
care of the work and of the materials to be used therein (including materials 
for which he has received partial payment as provided in subsection 109.06, 
‘*Partial Payments,’ or materials which have been furnished by the State) and 
shall bear the risk of injury, loss, or damage to any part thereof by the action 
of the elements or from any other cause, whether arising from the execution 
or from the nonexecution of the work, except as provided in subsection 
107.15, “‘Relief from Maintenance and Responsibility.’’ The Contractor shall 
rebuild, repair, restore, and make good all injuries, losses, or damages to any 
portion of the work or the materials occasioned by any cause before its 
completion and acceptance and shall bear the expense thereof, except as 
otherwise expressly provided in subsection 203.03.10, “‘Slides and Slipouts,”’ 
and subsection 619.05.01, ‘“Payment,’’ for object markers and guide posts, 
and except for such injuries, losses, or damages as are directly and approxi- 
mately caused by acts of the Federal Government or the public enemy. Where 
necessary to protect the work or materials from damage, the Contractor shall, 
at his expense, provide suitable drainage of the roadway and erect such 
temporary structures as are necessary to protect the work or materials from 
damage. The suspension of the work from any cause whatever shall not 
relieve the Contractor of his responsibility for the work and materials as 
herein specified. If ordered by the Engineer, the Contractor shall, at his 
expense, properly store materials which have been partially paid for by the 
State or which have been furnished by the State. Such storage by the Contrac- 
tor shall be on behalf of the State and the State shall at all times be entitled to 
the possession of such materials, and the Contractor shall promptly return the 
same to the site of the work when requested. The Contractor shall not dispose 
of any of the materials so stored except on written authorization from the 
Engineer. 


107.17 Contractor’s Responsibility for Utility Property and Service. 
At points where the Contractor’s operations are adjacent to properties of 
railroad, utility, and/or television cable companies, or are adjacent to other 
property, damage to which might result in considerable expense, loss, or 
inconvenience, work shall not be commenced until all arrangements neces- 
sary for the protection thereof have been made. 

The Contractor shall not begin any operations which may interfere with or 
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impair the normal service being rendered by public or private utility opera- 
tors, until such operators have been notified, and shall cooperate with the 
owners of any underground or overhead utility lines in their removal and 
rearrangement operations in order that these operations may progress in a 
reasonable manner, and that duplication of rearrangement work may be 
reduced to a minimum, and that services rendered by those parties will not be 
unnecessarily interrupted. The Contractor will be held responsible for the 
protection of the property of public or private utilities within the limits of the 
work. 

In general, the repair and adjustment of street structures such as pipe lines, 
services, telephone, telegraph, and electric lines, above or below the ground, 
will be made by the owners thereof. When included in the proposal, the 
adjustment of sewer manhole frames and covers, inlets and catch basin frames 
and covers, and the like, will be within the Contractor’s responsibility. The 
Contractor shall see that they are adjusted to conform to the lines, grades, and 
typical cross sections as shown on the plans, or as prescribed, without respect 
to whether the repairs and the roughing-in work have been performed by the 
Contractor or others. 

Pipes or other construction shall be maintained in continuous service as far 
as practicable and shall be properly protected and supported. In no case shall 
interruption of the water service be allowed to exist outside of working hours. 

Fire hydrants shall be accessible at all times to the fire department. No 
material or other obstruction shall be placed closer to a fire hydrant than 
permitted by ordinances, rules, or regulations, or within fifteen (15) feet of 
the fire hydrant in the absence of such ordinances, rules, or regulations. 

The Contractor shall give notice in writing to the proper authorities in 
charge of streets, gas, water pipes, electric and other conduits, railroads, 
poles, manholes, catch basins, and all other property that may be affected by 
the Contractor’s operations, at least forty-eight (48) hours before breaking 
ground. 

In the event of interruption to water or utility services as a result of 
accidental breakage, the Contractor shall promptly notify the proper author- 
ity. He shall cooperate with said authority in the restoration of service as 
promptly as possible. 

Utility installations shown on the plans are located according to best 
information obtained by the Department; however, it shall be considered 
normal and expected that elevations and alignment of said utilities may vary 
from that shown on the plans, and also that the Contractor may encounter 
utilities not shown on the plans. It shall also be considered normal and 
expected that utilities will prove to be an impediment to the Contractor’s 
operations and that the Contractor may be forced to use other than the usual 
equipment and construction methods in accomplishing the necessary work 
over, around, or under such utility installations. 

It shall be the obligation of the Contractor to locate and properly protect all 
utility installations. All utility installations that are damaged by, or due to, the 
Contractor’s operations or negligence shall be repaired at his expense and no 
compensation will be allowed therefor. 

Attention is directed to subsection 105.06, ‘‘Cooperation with Utilities.”’ 
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107.18 Furnishing Right of Way. The Department will be responsible 
for the securing of all rights of way shown in the plans. Any exceptions will 
be indicated in the contract. 


107.19 Personal Liability of Public Officials. In carrying out any of the 
provisions of these specifications or in exercising any power or authority 
granted to them by or within the scope of the contract, there shall be no 
liability upon the directors, Engineer, or their authorized representatives, 
either personally or as officials of the State, it being understood that in all such 
matters they act solely as agents and representatives of the State. 


107.20 No Waiver of Legal Rights. The Department shall not be pre- 
cluded or estopped by any measurements, estimate, or certificate made either 
before or after the completion and acceptance of the work and payment 
therefor, from showing the true amount and character of the work performed, 
and materials furnished by the Contractor, nor from showing that any such 
measurements, estimate, or certificate is untrue or is incorrectly made, nor 
that the work or materials do not in fact conform to the contract. The 
Department shall not be precluded or estopped, notwithstanding any such 
measurement, estimate or certificate, and payment in accordance therewith, 
from recovering from the Contractor or his sureties, or both, such damages as 
it may sustain by reason of his failure to comply with the terms of the 
contract. Neither the acceptance by the Department, or any representative of 
the Department, nor any payment for or acceptance of the whole or any part 
of the work, nor any extension of time, nor any possession taken by the 
Department, shall operate as a waiver of any portion of the contract or of any 
power herein reserved, or of any right to damages. A waiver of any breach of 
the contract shall not be held to be a waiver of any other or subsequent breach. 


107.21 Dust Control. Dust originating from any traffic or any plant or 
construction operations, either inside or outside the right of way, shall be 
controlled at all times by the Contractor in accordance with Federal, State, 
and local laws, ordinances, and regulations at the sole expense of the Contrac- 
tor. 
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108.01 Subletting of Contract. The Contractor shall not sublet, sell, 
transfer, assign or otherwise dispose of the contract or contracts or any 
portion thereof, or of his right, title, or interest therein, without prior written 
consent of the Engineer and of the surety. 

Requests for permission to sublet, assign, or otherwise dispose of any 
portion of the contract shall be in writing and accompanied by a letter showing 
that the organization which will perform the work is particularly experienced 
for such work. 

Consent to sublet, assign, or otherwise dispose of any portion of the 
contract shall not be construed to relieve the Contractor of his liability under 
the contract and bonds. The Contractor shall file with the Engineer within 
seven (7) days after making any subcontract, two (2) certified copies of such 
subcontract. In preparing such copies, the prices agreed upon for the work 
may be omitted. 

All subcontractors and assignees of the prime or general Contractor shall be 
required to comply with the provisions of NRS 408.373 in the same manner as 
the prime or general Contractor. 

Contract bid prices will prevail for purposes of computing the monetary 
value of all subcontracts. 

_ The Contractor shall perform with his own organization, work amounting 
to not less than fifty (50) percent of the combined value of all items of the 
work covered by the contract except as follows: 

(a) Should the Contractor elect to furnish materials for work to be per- 
formed by an approved subcontractor, and the materials are not obtained from 
the same firm that is to perform the work of incorporating said materials into 
the project, the cost of said materials, when set forth in a written statement 
accompanying the subcontract agreement or contained therein, will be 
excluded from amounts applicable to the subcontracted percentage. 

When a firm both sells materials to a Contractor and performs the work of 
incorporating the materials into the project, these two phases of work must 
necessarily be considered in combination and, as in effect, constituting a 
single subcontract. 

(b) When performed by subcontract, any items that have been selected as 
‘‘specialty items’’ for the contract will be excluded from amounts applicable 
to the subcontracted percentage. “‘Specialty items’’ for the contract are listed 
as such in the special provisions. 

Roadside production of materials is construed to be the production of 
crushed stone, gravel, or other material with portable or semiportable crush- 
ing, screening, or washing plants, established or reopened in the vicinity of 
the work for the purpose of supplying materials to be incorporated into the 
work on a designated project or projects. Roadside production of materials 
shall be considered subcontracting if performed by other than the Contractor. 

The Department will not recognize any subcontractor on the work as a party 
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to the contract. Nothing contained in any subcontract shall create any contrac- 
tual relation between the subcontractor and the Department. The Contractor 
will be held solely responsible for the progress of the work in accordance with 
progress required. 


108.02 Notice to Proceed. An official ‘Notice to Proceed’’ specifying 
the date by which construction operations shall be started will be issued to the 
Contractor by the Engineer. Work shall be commenced not later than the date 
set forth in the ‘“‘Notice to Proceed.’’ The date set forth in the ‘‘Notice to 
Proceed’”’ shall not be less than thirty (30) days after the “‘Notice to Proceed”’ 
is issued. Commencement of the work by the Contractor shall be deemed and 
taken as a waiver of such notice on his part, but in such case he shall notify the 
Engineer in writing at least forty-eight (48) hours in advance of the date on 
which he expects to begin work. In no case, however, shall the Contractor 
begin work prior to the date of approval of the contract. Contract time will 
begin on the date specified in the *‘Notice to Proceed,’ unless operations 
begin at an earlier date, in which case the date that such operations were 
begun will apply. 


108.03 Prosecution and Progress. When required by the Engineer, the 
Contractor shall furnish the Engineer with a “‘progress schedule’’ for his 
approval. The progress schedule may be used as the basis for establishing 
major construction operations and as a check on the progress of the work. The 
Contractor shall provide sufficient materials, equipment, and labor to guaran- 
tee the completion of the project in accordance with the plans and specifica- 
tions within the time set forth in the special provisions. Should the 
prosecution of the work for any reason be discontinued, the Contractor shall 
notify the Engineer at least twenty-four (24) hours in advance of resuming 
operations. 


108.04 Limitation of Operations. The Contractor shall conduct the 
work at all times in such a manner and in such sequence as will assure the 
least interference with traffic. He shall have due regard to the location of 
detours and to the provisions for handling traffic. He shall not open up work to 
the prejudice or detriment of work already started. The Engineer may require 
the Contractor to finish a section on which the work is in progress before work 
is started on any additional sections if the opening of such section is essential 
to public convenience. 

No productive work will be required on Saturdays, Sundays or State 
recognized holidays. If, however, the Contractor elects to work on such days, 
those days worked will be charged as working days. The Contractor shall give 
the Engineer notice of his intention to work on the aforementioned days at 
least forty-eight (48) hours in advance of such work. State recognized holi- 
days are enumerated in subsection 101.26, ‘‘Holidays,’’ of these specifica- 
tions. 

The Engineer is authorized to notify the Contractor in writing and require 
the Contractor to cease construction operations the day before, during, and 
the day after said holidays, or at any other time if the Contractor’s operations 
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are of such nature, the project is so located, and traffic is of such volume that 
it is deemed expedient to do so. 

Traffic shall not be permitted on any part of the completed prime coat, 
plantmix bituminous base, plantmix bituminous surface, plantmix bituminous 
open-graded surface, seal coat, cement treated base or Portland cement 
concrete pavement until authorized by the Engineer. 

Hauling vehicles transporting materials to and from the project either empty 
or loaded shall meet all the requirements and comply with all laws and 
regulations as would be required when traveling on a public street or highway 
for any other purpose. 

During nonworking hours, all vehicles and equipment shall be parked a 
minimum of thirty (30) feet from the pavement edge of the traveled way over 
which public traffic is directed unless separated by guardrail or concrete 
barrier rail. 

Employee parking shall be a minimum of thirty (30) feet from the pavement 
edge of the traveled way over which public traffic is directed unless separated 
by guardrail or concrete barrier rail. 

After initial slopestake of horizontal and vertical controls, the Contractor 
shall give the State seventy-two (72) hours’ written notice for any additional 
required controls. Saturdays, Sundays and Holidays will not be counted as 
part of the seventy-two (72) hours. 

Disposal of concrete slabs, concrete foundations, old bituminous surfacing 
or other debris in median or interchange quadrant areas will not be permitted. 

Existing fences shall not be removed until new or temporary fences have 
been constructed in a manner that will prevent pedestrians, children, livestock 
. or pets from entering upon or crossing the right of way or straying from their 
appointed area. The Contractor shall provide such additional temporary 
fencing and gates as may become necessary to properly control such move- 
ment during construction. Unless otherwise specified in the special provi- 
sions, temporary fencing and gates shall not be measured for payment but the 
cost thereof shall be considered as included in the contract unit price bid for 
other items of work. 

Where speed zones are established or where traffic is controlled either for 
safety of the traveling public or for protection of the work, the Contractor’s 
equipment shall not exceed the speeds prescribed in the special provisions or 
ordered by the Engineer. 

Installation of cross drainage pipe which carry water for irrigation and/or 
stockwater purposes shall be so carried out as to provide for a minimum 
stoppage of water, and satisfactory arrangements shall be made with the users 
of the water relative to their needs for such purposes. 


108.05 Character of Workmen; Methods and Equipment. The Con- 
tractor shall at all times employ sufficient labor and equipment for prosecuting 
the several classes of work to full completion in the manner and time required 
by these specifications. 

All workmen shall have sufficient skill and experience to perform properly 
the work assigned to them. Workmen engaged in special or skilled work shall 
have sufficient experience in such work and in the operation of the equipment 
required to perform all work properly and satisfactorily. 
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Any person employed by the Contractor or by any subcontractor who, in the 
opinion of the Engineer, does not perform his work in a proper and skillful 
manner or is intemperate or disorderly, shall, at the written request of the 
Engineer, be removed forthwith by the Contractor or subcontractor employing 
such person, and shall not be employed again in any portion of the work 
without the approval of the Engineer. 

Should the Contractor fail to remove such person or persons as required 
above, or fail to furnish suitable and sufficient personnel for the proper 
prosecution of the work, the Engineer may suspend the work by written notice 
until such orders are complied with. 

All equipment which is proposed to be used on the work shall be of 
sufficient size and in such mechanical condition as to meet requirements of the 
work and to produce a satisfactory quality of work. Equipment used on any 
portion of the project shall be such that no injury to the roadway, adjacent 
property, or other highway will result from its use. 

When the methods and equipment to be used by the Contractor in accom- 
plishing the construction are not prescribed in the contract, the Contractor is 
free to use any methods or equipment that he demonstrates to the satisfaction 
of the Engineer will accomplish the contract work in conformity with the 
requirements of the contract. 

When the contract specifies that the construction be performed by the use of 
certain methods and equipment, such methods and equipment shall be used 
unless others are authorized by the Engineer. If the Contractor desires to use 
methods or types of equipment other than those specified in the contract, he 
may request authority from the Engineer to do so. The request shall be in 
writing and shall include a full description of the methods and equipment 
proposed to be used and an explanation of the reasons for desiring to make the 
change. If approval is given, it will be on the condition that the Contractor 
will be fully responsible for producing work in conformity with contract 
requirements. If, after trial use of the substituted methods or equipment, the 
Engineer determines that the work produced does not meet contract require- 
ments, the Contractor shall discontinue the use of the substitute method or 
equipment and shall complete the remaining construction with the specified 
methods and equipment. The Contractor shall remove the deficient work and 
replace it with work of specified quality, or take such other corrective action 
as the Engineer may direct. No change will be made in basis of payment for 
the construction items involved nor in contract time as a result of authorizing 
a change in methods or equipment under these provisions. 


108.06 Temporary Suspension of Work. The Engineer shall have the 
authority to suspend the work wholly or in part, for such period as he may 
deem necessary, due to unsuitable weather or to such other conditions as are 
considered unfavorable for the suitable prosecution of the work, or for such 
time as he may deem necessary due to the failure on the part of the Contractor 
to carry out orders given, or to perform any provision of the contract. The 
Contractor shall immediately comply with the written order of the Engineer to 
suspend the work wholly or in part. The suspended work shall be resumed 
when conditions are favorable and methods are corrected, as ordered or 
approved in writing by the Engineer. 
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In the event that a suspension of work is ordered as provided above, and 
should such suspension be ordered by reason of the failure of the Contractor 
to carry out orders or to perform any provision of the contract, or by reason of 
weather conditions being unsuitable for performing any item or items of 
work, which work, in the sole opinion of the Engineer, could have been 
performed prior to the occurrence of such unsuitable weather conditions had 
the Contractor diligently prosecuted the work when weather conditions were 
suitable, the Contractor, at his own expense, shall do all the work necessary to 
provide a safe, smooth, and unobstructed passageway through construction 
for use by public traffic during the period of such suspension as provided in 
subsection 107.07, *‘Public Convenience and Safety,’ and as specified in the 
special provisions for the work. In the event that the Contractor fails to 
perform the work above specified, the Department will perform such work 
and the cost thereof will be deducted from money due or to become due the 
Contractor. 

In the event that a suspension of work is ordered by the Engineer due to 
unsuitable weather conditions, and in the sole opinion of the Engineer, the 
Contractor has prosecuted the work with energy and diligence prior to the 
time that operations were suspended, the cost of providing a smooth and 
unobstructed passageway through the work will be paid for as extra work as 
provided in subsection 104.03, ‘‘Extra Work,’ or at the option of the 
Engineer, such work will be performed by the Department at no cost to the 
Contractor. 

If the Engineer orders a suspension of all of the work or a portion of the 
work which is the current controlling operation or operations, due to unsuit- 
able weather or to such other conditions as are considered unfavorable to the 
suitable prosecution of the work, the days on which the suspension is in effect 
shall not be considered working days as defined in subsection 101.66, ‘‘Work- 
ing Day.’’ If a portion of work at the time of such suspension is not a current 
controlling operation or operations, but subsequently does become the current 
controlling operation or operations, the determination of working days will be 
made on the basis of the then current controlling operation or operations. 

If a suspension of work is ordered by the Engineer, due to the failure on the 
part of the Contractor to carry out orders given or to perform any provision of 
the contract, the days on which the suspension order is in effect shall be 
considered working days if such days are working days within the meaning of 
the definition set forth in subsection 101.66, ‘“‘“Working Day.”’ 

In the event of a suspension of work under any of the conditions set forth in 
this section, such suspension of work shall not relieve the Contractor of his 
responsibilities as set forth in Section 107, ‘‘Legal Relations and Responsibil- 
ity to the Public.”’ 


108.07 Preconstruction Conference. After the contract has been 
awarded and prior to commencing work, the Engineer may designate a time 
and place satisfactory to the Contractor for a preconstruction conference. At 
such time the Engineer will outline detailed requirements to be followed in 
performance of the contract. 


108.08 Determination and Extension of Contract Time. The contract 
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time for completion will be fixed by the Department, and will be stated in the 
special provisions, either as a calendar date or based on a number of working 
days. Attention is directed to subsection 101.66, ‘Working Day.”’ 

The Contractor shall perform the work in an acceptable manner within the 
time stated in the contract except that the contract time for completion may be 
adjusted as follows: 

(a) Based on the merits of specific circumstances encountered during the 
term of the contract, the Engineer may adjust the contract time allowed to 
complete the work. Any such adjustment of time shall be in writing. 

(b) In case of suspension of major items of work by order of the Engineer 
and through no fault of the Contractor, the time for completion shall be 
extended an amount equal to the elapsed time between effective dates of order 
to suspend and order to resume. 

(c) When delays occur due to unforeseen causes beyond the control and 
without the fault or negligence of the Contractor, including, but not restricted 
to acts of God, acts of the public enemy, acts of government agency, fires, 
floods, epidemics, strikes, and freight embargoes, the time for completion 
shall be extended an amount determined by the Engineer to be equivalent to 
the delays; provided, however, written request for such extension of time is 
made by the Contractor within ten (10) calendar days after the beginning of 
such delay. No allowance shall be made for delay or suspension of the work 
due to fault of the Contractor. 

Certain critical materials such as, steel, copper, aluminum, and bituminous 
products may be difficult to obtain due to a nationally recognized shortage or 
defense needs. The Contractor shall make every reasonable effort necessary to 
order and procure all such critical materials sufficiently in advance so as not to 
delay the completion of the project. Should a delay occur in obtaining critical 
materials that were properly ordered by the Contractor, the time for comple- 
tion of the contract may be extended an amount determined by the Engineer to 
be equivalent to the delay in project progress due to said delay in obtaining 
critical materials provided that: 

1. The delay in furnishing critical materials was due to defense needs or 
nationally recognized shortage. 

2. The Contractor furnishes evidence to the Engineer’s satisfaction that 
he had taken adequate steps for a guaranteed delivery date from his supplier. 

3. Paragraph *‘1’’ above is properly certified to by not less than three (3) 
suppliers of the material or if three (3) suppliers are not available, the 
Contractor shall so certify and supply certification from such suppliers as 
there are. 

4. The Department does not find a source when notified of the shortage 
by the Contractor. 

5. The Contractor obtains such material from the first source available 
after such certification. 

The contract time shall begin as set forth in subsection 108.02, ‘‘Notice to 
Proceed.’’ When the final acceptance has been duly made by the Engineer as 
prescribed in subsection 105.16, ‘‘Final Acceptance,” the daily time charge 
Shall cease. 

Working days will not be charged for seeding deposit areas, haulroads, and 
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that work set forth in subsection 104.06, “*Final Clean Up,’ provided that all 
other work has been completed. 


108.09 Failure to Complete the Work on Time. Time is an essential 
element of the contract and it is important that the work be pressed vigorously 
to completion. The cost to the Department of the administration of the 
contract, including engineering, inspection, and supervision, will be 
increased as the time occupied in the work is lengthened. The public is subject 
to detriment and inconvenience when full use cannot be made of an incom- 
plete project. 

Should the Contractor fail to complete the work within the time agreed upon 
in the contract or within such extra time as may have been allowed by 
increases in the contract or by formally approved extensions granted by the 
Department, there shall be deducted from any money or amounts due or that 
may become due the Contractor, the sum set forth in the special provisions for 
each and every working day that the work shall remain uncompleted. This 
sum shall be considered and treated not as a penalty but as liquidated damages 
due the State from the Contractor by reason of inconvenience to the public, 
added cost of engineering and supervision, and other items which have caused 
an expenditure of public funds resulting from his failure to complete the work 
within the time specified in the contract. 

Permitting the Contractor to continue and finish the work or any part of it 
after the time fixed for its completion, or after the date to which the time for 
completion may have been extended, will in no way operate as a waiver on the 
part of the Department of any of its rights under the contract. 

Working days will not be charged for seeding deposit areas, haulroads, and 
that work set forth in subsection 104.06, ‘‘Final Clean Up,”’ provided that all 
other work has been completed. 


108.10 Default and Termination of Contract. If the Contractor: 

(a) Fails to begin the work under the contract within the time specified in 
the Notice to Proceed, or 

(b) Fails to perform the work with sufficient workmen and equipment or 
with sufficient materials to assure the prompt completion of said work, or 

(c) Performs the work unsuitably or neglects or refuses to remove materials 
or to perform anew such work as may be rejected as unacceptable and 
unsuitable, or 

(d) Discontinues the prosecution of the work, or 

(e) Fails to resume work which has been discontinued within a reasonable 
time after notice to do so, or 

(f) Becomes insolvent or is declared bankrupt or commits any act of 
bankruptcy or insolvency, or 

(g) Allows any final judgment to stand against him unsatisfied for a period 
of five (5) days, or 

(h) Makes an assignment for the benefit of creditors, or 

(1) Fails to comply with contract requirements regarding minimum wage 
payments or E.E.O. requirements, or 

(j) For any other cause whatsoever, fails to carry on the work in an 
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acceptable manner, the Engineer will give notice in writing to the Contractor 
and his surety of such delay, neglect, or default. 

If the Contractor or surety, within a period of ten (10) days after such 
notice, shall not proceed in accordance therewith, then the Engineer shall 
have full power and authority without violating the contract, to take the 
prosecution of the work out of the hands of the Contractor. The Engineer may, 
at his option, call upon the surety to complete the work in accordance with the 
terms of the contract; or he may take over the work, including any or all 
materials and equipment on the project as may be suitable and acceptable, and 
may complete the work by force account, or may enter into a new agreement 
for the completion of said contract according to the terms and provisions 
thereof, or use such other methods as, in his opinion, will be required for the 
completion of said contract in an acceptable manner. 

All costs and charges incurred by the Department, together with the cost of 
completing the work under the contract, shall be deducted from any money 
due or which may become due said Contractor. In case the expense so 
incurred by the Department shall be less than the sum which would have been 
payable under the contract if it had been completed by said Contractor, then 
said Contractor shall be entitled to receive the difference, and in case such 
expense shall exceed the sum which would have been payable under the 
contract, then the Contractor and his surety shall be liable and shall pay to the 
State the amount of said excess. 

In addition to the provisions set forth in these specifications, the Depart- 
ment may, by written order, terminate the contract or any portion thereof after 
determining that, for reasons beyond either Department or Contractor con- 
trol, Contractor is prevented from proceeding with or completing the work as 
originally contracted for, and that termination would therefore be in public 
interest. Such termination must be with the concurrence of the Board of 
Directors and with the approval of the Federal Highway Administration when 
applicable. 

If a contract, or a portion thereof, is terminated, it shall be subject to the 
following conditions: 

1. When a contract, or a portion thereof, is terminated before comple- 
tion of all items of work in the contract, all completed items of work as of that 
date will be paid for at the contract bid price. Payment for partially completed 
work will be made either at agreed prices or by force account methods 
described elsewhere in these specifications. Items which are eliminated in 
their entirety by such termination shall be paid for as provided in subsection 
109.04, ‘‘Eliminated Items.”’ In no event will loss of anticipated profits be 
considered as part of any settlement. 

2. Acceptable materials obtained or ordered by the Contractor for the 
work and that are not incorporated in the work shall, at the option of the 
Contractor, be purchased from the Contractor based upon the delivered cost 
of the materials at such points of delivery as may be designated by the 
Director. The Contractor shall do everything possible to cancel unfilled 
orders. 

3. Termination of a contract or a portion thereof shall not relieve the 
Contractor of his responsibilities for the work completed nor shall it relieve 
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his surety of its obligation for and concerning any claims arising out of the 
work performed. 

4. Any claim for loss or damages not covered above or elsewhere in 
these specifications shall be submitted to the Director within sixty (60) days 
after receipt of the Order of Termination by the Contractor for the Director’s 
acceptance or rejection. It is the intent of this subsection that an equitable 
settlement between the parties be reached pursuant to negotiation. 


108.11 Termination of the Contractor’s Responsibility. Whenever the 
improvement contemplated and covered by the contract shall have been 
completely performed on the part of the Contractor and all parts of the work 
have been approved and accepted by the Engineer, according to the contract, 
and the final estimate paid, the Contractor’s obligations shall then be consid- 
ered fulfilled, except as set forth in his contract bond and as provided in 
subsection 107.11, ‘““Responsibility for Damage Claims.’’ 


108.12 Right of Way Delays. If, through the failure of the State to 
acquire or clear right of way, the Contractor sustains loss which could not 
have been avoided by the judicious handling of forces, equipment, and plant, 
there shall be paid to the Contractor such amount as the Engineer may find to 
be a fair and reasonable compensation for such part of the Contractor’s actual 
loss, as, in the opinion of the Engineer, was unavoidable, determined as 
follows: 

Compensation for idle time of equipment will be determined in the same 
manner as determinations are made for equipment used in the performance of 
‘extra work paid for on a force account basis, as provided in subsection 
109.03, ‘‘Extra and Force Account Work,’ with the following exceptions: 

(a) The time for which such compensation will be paid will be the actual 
normal working time during which such delay condition exists, but in no case 
will exceed eight (8) hours in any one (1) day. 

(b) The days for which compensation will be paid will be the working days 
charged to the contract except that no compensation will be paid for Satur- 
days, Sundays, or holidays, regardless of working days charged. 

Actual loss shall be understood to include no items of expense other than 
idle time of equipment and necessary payments for idle time of men, cost of 
extra moving of equipment, and cost of longer hauls. Compensation for idle 
time of equipment will be determined as provided in this subsection and 
compensation for idle time of men will be determined as provided in subsec- 
tion 109.03, “‘Extra and Force Account Work,’’ and no markup will be added 
in either case for overhead and profit. 

If performance of the Contractor’s work is delayed as the result of the 
failure of the Department to acquire or clear right of way, an extension of time 
determined pursuant to the provisions in subsection 108.08, “‘Determination 
and Extension of Contract Time,’ will be granted. 


108.13 National Emergency and Termination of Contract. The State 


may, by written notice, with the approval of the Federal Highway Administra- 
tion where applicable, terminate the contract or a portion thereof when the 
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Contractor is prevented from proceeding with the construction contract as a 
direct result of an Executive Order of the President with respect to the 
prosecution of war or in the interest of national defense. 

When contracts, or any portion thereof, are terminated before completion of 
all items of work in the contract, payment will be made for the actual number 
of units or items of work completed at the contract unit price, or as mutually 
agreed for items of work partially completed or not started. No claim for loss 
of anticipated profits shall be considered. 

Reimbursement for organization of the work (when not otherwise included 
in the contract) and moving equipment to and from the job will be considered 
where the volume of work completed is too small to compensate the Contrac- 
tor for these expenses under the contract unit prices, the intent being that an 
equitable settlement will be made with the Contractor. 

Acceptable materials, obtained by the Contractor for the work, that have 
been inspected, tested, and accepted by the Engineer, and that are not 
incorporated in the work may, at the option of the engineer, be purchased 
from the Contractor at actual cost as shown by receipted bills and actual cost 
records at such points of delivery as may be designated by the Engineer. 

Termination of a contract or a portion thereof shall not relieve the Contrac- 
tor of his. responsibilities for the completed work, nor shall it relieve his 
surety of its obligation for and concerning any just claims arising out of the 
work performed. 
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109.01 Measurement of Quantities. The measurement and determina- 
tion of the number of units of each pay item will be made in general as 
prescribed hereinafter and specifically as set out under Method of Measure- 
ment and Basis of Payment in the specification of each pay item. 

After the items of work are completed and before final payment is made, the 
Engineer will determine the quantities of the various items of work performed 
as the basis for final settlement for all other than lump sum contracts. In the 
case of unit price items, the Contractor will be paid for the actual amount of 
work performed and materials used in accordance with these specifications, as 
shown by the final measurements, unless otherwise specified. 

Actual authorized quantities of work satisfactorily completed under the 
contract shall be measured by the Engineer in accordance with United States 
Standard Measures and well recognized engineer practices. Unauthorized 
wastings of material will be deducted and only such quantities as are actually 
incorporated in the completed work will be included in the finai estimate. 

Unless otherwise specified, longitudinal measurements for area computa- 
tions will be made horizontally, and no deductions will be made for individual 
fixtures having an area of nine (9) square feet or less. Unless otherwise 
specified, transverse measurements for area computation will be the neat 
dimensions shown on the plans or ordered in writing by the Engineer. 

_ In computing volumes of excavation, embankment, and borrow, the average 
end area method will be used unless otherwise specified. 

All items which are measured by the linear foot such as pipe culverts, 
underdrains, guardrails, etc., shall be measured parallel to the base or 
foundation upon which such structures are placed, unless otherwise shown on 
the plans. 

The term ‘‘gage,’’ when used in connection with the measurement of plates, 
shall mean the U.S. Standard Gauge. When reference is made, however, to 
the measurements of galvanized sheets used in the manufacture of corrugated 
metal pipe, metal plate pipe culverts and arches, and metal cribbing, the term 
““gage’’ shall mean that specified in the respective test designation for that 
material as described in the ‘‘materials’’ section of these specifications. 

When the term “‘gage’’ refers to the measurement of wire, it shall mean the 
wire gage specified in the AASHTO Designation: M32 for cold drawn steel 
wire for concrete reinforcement. 

When water meters are required, the accuracy of the meters shall be 
checked by comparing the actual weight of approximately one thousand 
(1,000) gallons, or one hundred twenty-five (125) cubic feet, as metered with 
the calculated weight using as a reference density eight and thirty-three 
hundredths (8.33) pounds per gallon or sixty-two and four tenths (62.4) 
pounds per cubic foot. Unless otherwise specified, water meters shall be 
accurate to within two (2) percent of the indicated amount. The frequency of 
checking water meters will be determined by the Engineer. 

The term “‘ton’’ shall mean the short ton consisting of two thousand (2,000) 
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pounds avoirdupois. All materials which are specified for measurement by ton 
shall be weighed on accurate, approved scales set at locations designated by 
the Engineer. All materials shall be weighed on platform scales with the 
following exception: In lieu of platform scales, the Contractor may provide an 
automatic printer system which will print the weights of the material deliv- 
ered, provided the system is used in conjunction with an approved automatic 
batching control system. Such evidence shall be evidenced by a weigh ticket 
for each load. The Contractor shall have on hand not less than ten (10) fifty 
(SO) pound standard weights for testing the scales. 

All scales shall be furnished by and at the expense of the Contractor and 
shall have a certificate of inspection by the Bureau of Weights and Measures. 
The scales shall be tested and inspected by the Bureau of Weights and 
Measures and a new inspection certificate required as often as the Engineer 
may deem necessary, and after each scale move, in order to insure the 
accuracy of the scales. The cost of inspecting the scales shall be borne by the 
Department. 

Platform scales shall be of sufficient size and capacity to weigh, in one 
operation, the entire loaded vehicle. Combination vehicles may be weighed as 
separate units, provided the connecting device between vehicles is so con- 
structed that no weight other than that of the device itself is transmitted to 
either vehicle. When combination vehicles are used, approaches to and from 
the scale platform shall be level for sufficient distance to accommodate that 
portion of the combination vehicle that is off the scale platform. In instances 
where combination vehicles are weighed, the approaches to and from the 
scale platform must be level with the scale platform for a minimum distance 
of fifty (50) feet from each end of the scale platform. 

If combination vehicles are utilized, provisions must be made to insure that 
all braking devices are disengaged during weighing operations as insurance 
against stresses being transmitted between either vehicle. 

The scale pit must be of sufficient width to permit access to all scale 
components for purposes of inspection, repair, cleaning, and adjusting. 

Support members for platform scales shall consist of twelve by twelve inch 
(12” x 12") or six by sixteen inch (6” x 16”) (minimum) timbers placed on a 
firm gravel foundation. Scales consisting of more than one (1) section shall be 
supported with twelve by twelve inch (12” x 12”) or six by sixteen inch (6” x 
16”) (minimum) timbers at each end of each section to avoid settlement of the 
scale platform. Concrete support members conforming to the minimum tim- 
ber size requirements may be utilized in lieu of timber at the Contractor’s 
option. 

Platform scales shall be equipped with weatherproof housing so constructed 
as to protect the recording device and permit the weighmaster convenient 
access to all beams and dials. The housing shall not be less than six (6) feet 
wide, eight (8) feet long, and seven (7) feet high, and shall have two (2) 
windows, adjustable for ventilation, one (1) facing the scales, and shall be 
equipped with an adequate shelf suitable to the Engineer. The Contractor shall 
provide heat and electric lights when requested by the Engineer. 

Conveyor scales of an approved type may be used. The conveyor scales 
shall be furnished with one (1) master counter to run continuously and one (1) 
remote counter which will print the weight in individual loads, then reset to 
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zero (Q) automatically. The remote unit shall be placed in a weatherproof 
house with two (2) windows. One (1) window shall face the point of loading 
and the conveyor scales. This window shall also be equipped with a shelf two 
(2) feet wide and six (6) feet long. A controlled method of heating shall be 
supplied for cold weather operations. 

A locked door shall be provided on the access to the conveyor balances 
(where fine adjustment must be made), the key to be in the hands of the 
Engineer and to be opened only for maintenance and adjustment of conveyor 
scales to meet the accuracy of the platform scales. This door shall be locked at 
all other times during the operation of the conveyor scales. 

If conveyor weighing equipment is used, the following procedures shall be 
followed: 

(a) The conveyor scales shall be calibrated against the platform scales, 
which must have a certificate of inspection. 

(b) At the beginning and middle of each shift, or as requested by the 
Engineer, two (2) consecutive loads of material weighed over the conveyor 
scales shall be reweighed on the platform scales. The total weight indicated by 
the conveyor scales on the two (2) loads must check with the platform scale 
weight within one half of one ('/2) percent. If the conveyor scales weigh out of 
this tolerance, all loads shall be weighed on the platform scales until the 
condition 1s rectified. 

(c) Consecutively numbered, individual weigh tickets must be used with 

conveyor scale weights stamped by the remote counter. 

Unless otherwise specified, materials shipped by rail shall be weithed over 
the authorized project scales before incorporation into the work. 

Cement will be measured by the barrel or ton. The term “‘barrel’’ will mean 
three hundred seventy-six (376) pounds of cement. 

Timber will be measured by the thousand feet board measure (Mfbm) 
actually incorporated in the structure with no allowance for any waste except 
beveled ends. Measurement will be based on nominal widths and thicknesses, 
and the extreme length of each piece. 

When a complete structure or structural unit (in effect, “‘lump sum’”’ work) 
is specified as the unit of measurement, the unit will be construed to include 
all necessary fittings and accessories. 

All materials for which measurements are obtained by the cubic yard “‘loose 
measurement’’ or “‘measured in the vehicle’’ shall be hauled in approved 
vehicles and measured therein at the point of delivery. No allowance will be 
made for the settlement of material in transit. Vehicles for this purpose may 
be of any size or type acceptable to the Engineer, provided that the body is of 
such shape that the actual delivered contents may be readily and accurately 
determined and will remain constant. Unless all approved vehicles on the 
work are of uniform capacity, each vehicle must bear a plainly legible 
identification mark, indicating its specified approved capacity. All vehicles 
must be loaded to at least their water level capacity and all loads shall be 
leveled when the vehicles arrive at the point of delivery. Loads not hauled in 
approved vehicles or of a quantity less than the specific approved quantity for 
the hauling vehicle will be subject to rejection and no compensation will be 
allowed for the hauling of the material. 


eae 


109 MEASUREMENT AND PAYMENT 


The unit of measurement for liquid asphalts, asphaltic emulsions, and 
paving asphalts shall be a ton or gallon. 

Quantities of bituminous binders wasted or disposed of in a manner not 
called for under these specifications, or remaining on hand after completion of 
the work, will not be paid for. 

When permitted by the Engineer, pay quantities of bituminous binder may 
be determined from volumetric measurements of the bituminous binder, in 
which case the bituminous binder shall be delivered in calibrated tanks and 
each tank shall be accompanied by its proper measuring stick and a calibration 
card signed by a sealer of weights and measures, and pay quantities shall be 
determined in accordance with the following procedure. 

Volumetric measurements at any temperature shall be reduced to the vol- 
ume the material would occupy at sixty (60) degrees Fahrenheit, before 
converting the volumetric measurements to weight. 

The following tables shall be used to convert volumes from gallons to 
weight. All types, SC, MC, and RC of the same grade, shall be considered to 
have equal weights and volume. 

Average Weights and Volumes of Liquid Asphalt 


Barrels Per Ton 


Grade of Liquid Gallons Per Ton at 60° F. (42 Pounds Per Gal. 
Asphait at 60° F. U.S. Gals.) at 60° F. 
70 253 6.03 7.90 
250 249 5.93 8.03 
800 245 5.83 8.16 
3000 241 5.74 8.30 


Average Weights and Volumes of Asphalt Cement 


Barrels Per Ton 


Gallons Per Ton at 60° F. (42 Pounds Per Gal. 
Grade at 60° F. U.S. Gals.) at 60° F. 
AR-16,000 235 5.60 8.51 
AR-8,000 235 5.60 8.51 
AR-4,000 235 5.60 8.51 
AR-2,000 pm | 5.64 8.44 
AR-1,000 239 J. 70 8.36 


Average Weights and Volumes of Asphaltic Emulsion 


Barrels Per Ton 


Type of Gallons Per Ton at 60° F. (42 Pounds Per Gal. 
Emulsion at 60° F. U.S. Gals.) at 60° F. 
All grades 240 5.71 8.33 


When converting the volume of liquid asphalt, asphalt cement, or asphaltic 
emulsion at any temperature to the volume at sixty (60) degrees Fahrenheit a 
conversion factor for correlation shall be used. Said conversion factors shall 
be those prescribed in “The Asphalt Institute (Pacific Coast Division)”’ 
publication of ‘*Specification Tables and Uses,’ current edition. 

Rental of equipment will be measured by time within one-half ('/) hour of 
actual working time and necessary travelling time of the equipment within the 
limits of the project. If equipment has been ordered on the job on a standby 
basis by the Engineer, half-time rates for the equipment will be paid. 

When special equipment has been ordered by the Engineer in connection 
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with force account work, travel time and transportation to the project will be 
measured as hereinafter outlined. For the use of special equipment moved in 
on the work and used exclusively for extra work paid for on a force account 
basis, the Contractor will be paid the rental rates determined as provided in 
subsection 109.03, ‘‘Extra and Force Account Work,’ and for the cost of 
transporting the equipment to the location of the work and its return to its 
original location, all in accordance with the following provisions: 

(a) The original location of the equipment to be hauled to the location of the 
work shall be agreed to by the Engineer in advance. 

(b) The State will pay the costs of loading and unloading such equipment. 

(c) The cost of transporting equipment in low bed trailers shall not exceed 
the hourly rates charged by established haulers. 

(d) The rental period shall begin at the time the equipment is unloaded at 
the site of the extra work, shall include each day that the equipment is at the 
site of the extra work, excluding Saturdays, Sundays, and legal holidays 
unless the extra work is performed on such days, and shall terminate at the 
end of the day on which the Engineer directs the Contractor to discontinue the 
use of such equipment. The rental time to be paid per day will be in 
accordance with the following: 


Hours Equipment Is in Operation Hours to be Paid 

0 4 

0.5 4.25 

4.5 

Lo 4.75 

2 5 

Zid nid 

2] “ha 

5 5.75 

+ 6 

4.5 6.25 

5 6.5 

ae! 6.75 

6 7 

6.5 7.25 

7 Dio 

apt, rie I 

8 8 

Over 8 Hours in operation 


When hourly rates are listed, less than thirty (30) minutes of operation shall 
be considered to be one-half ('/2) hour of operation. 

(e) Should the Contractor desire the return of the equipment to a location 
other than its original location, the State will pay the cost of transportation in 
accordance with the above provisions, provided such payment shall not 
exceed the cost of moving the equipment to the work. 

(f) Payment for transporting and loading and unloading equipment as above 
provided will not be made if the equipment is used on the work in any other 
way than upon extra work paid for on a force account basis. 

Material wasted or disposed of in a manner not called for under the 
contract, material not unloaded from the transporting vehicle, material placed 


Wey 4 


109 MEASUREMENT AND PAYMENT 


outside of the limits indicated or given on the plans, or material remaining on 
hand after completion of the work will not be paid for except as otherwise 
provided. 


109.62 Scope of Payment. Unless otherwise provided under ‘‘Basis of 
Payment,’ payments to the Contractor will be made for the actual quantities 
of contract items performed in accordance with the plans and specifications, 
and if, upon completion of the construction, these actual quantities show 
either an increase or decrease from the quantities given in the bid schedule, 
the contract unit prices will still prevail, except as provided in subsections 
109.04, ‘‘Eliminated Items,’ and 104.02, “‘Increased or Decreased Quanti- 
ties and Change in Character of Work.”’ 

Except as provided in subsection 107.16, ‘‘Contractor’s Responsibility for 
the Work and Materials,’ the Contractor shall accept the compensation, as 
herein provided, in full payment for the following: 

(a) The work complete, including all supervision, labor, material, tools, 
equipment, and incidentals necessary for all work contemplated and embraced 
under the contract; 

(b) Any loss or damage due to the nature of the work, the action of the 
elements, strikes, or lockouts; 

(c) Accidents to employees or the public, or both; 

(d) Unforeseen difficulties or obstructions which may arise or be encoun- 
tered during the prosecution of the work; 

(e) All risks whatsoever connected with the work under contract until it is 
accepted by the Engineer; 

(f) All expenses incurred by or in consequence of, the suspension or 
discontinuance of the prosecution of the work as herein specified, and in 
completing the work and the whole thereof, including the carrying out of all 
the requirements of these ““general requirements and covenants’’ in an accept- 
able manner according to the plans and specifications. 

If the “‘Basis of Payment’’ clause in the specifications relating to any unit 
price in the bid schedule requires that the said unit price cover and be 
considered compensation for certain work or material essential to the item, 
this same work or material will not also be measured or paid for under any 
other pay item except as provided for in subsection 104.05, ‘‘Rights in and 
Use of Materials Found in the Work.”’ 

The payment of any partial estimate or of any retained percentage, except 
by and under the approved final estimate and voucher, in no way shall affect 
the obligation of the Contractor to repair or renew any defective parts of the 
construction or to be responsible for all damages due to such defects. 

Those subsections containing pay items of bituminous materials are subject 
to the following requirements: 

It is agreed by the parties to the contract that (a) in case the bituminous 
material does not conform to the requirements set forth in Section 703, 
‘‘Bituminous Materials,’’ damage will be sustained by the Department, and 
that (b) it is extremely difficult to ascertain the actual damage which the 
Department will sustain; therefore, it is agreed the Contractor will pay to the 
Department as liquidated damages or the Department, at its option, may 
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deduct from any money due or to become due the Contractor from the 
Department an amount set forth in the following schedule: 


Number of Demerits (From Section Liquidated Damage 
703, ‘Bituminous Materials’) (per bid unit) 
1-2 $5 
3-5 10 
6-9 15 
10-14 25 
15-20* 50 


*Material shown by test to have twenty-one (21) or more demerits shall be removed and replaced or, at the option 
of the Engineer, may be left in place. Payment for such material left in place will be assessed liquidated damages at 
fifty (50) dollars per ton. Material removed will not be paid for and the removal thereof will be at the Contractor's 
expense. 


109.03 Extra and Force Account Work. Extra work shall be paid for in 
accordance with the accepted contract change order. Work specified in the 
order to be performed at agreed unit prices shall be paid for in the same 
manner as proposal items. 

When extra.work paid for on a force account basis is performed by forces 
other than the Contractor’s organization, the Contractor shall reach agreement 
with such other forces as to the distribution of the payment made by the 
Department for such work. No additional payment therefor will be made by 
the Department by reason of the performance of the work by a subcontractor 
or other forces. 

On all force account work, the plan of work to be followed, the equipment 
to be used, and the amount and class of labor to be employed shall be 
determined by the Engineer. 

(a) Specialized Work: 

Whenever the Contractor is required to perform minor, originally unantici- 
pated work of a specialized nature (electrical, plumbing, landscaping, etc.), 
for which he is not properly equipped, he may upon approval of the Engineer 
have the work performed by a local firm or specialist who is proficient in the 
type of work to be performed. 

Payment for this work shall be the Contractor’s actual cost as evidenced by 
copies of invoices from the person or firm who performed the work. To the 
Contractor’s actual cost shall be added the sum of ten (10) percent for the 
Contractor’s profit and overhead with no further compensation therefor. 

(b) Owner-Operators: 

Whenever the Contractor is authorized by the Engineer to utilize bona fide 
Owner-operators on force account work, payment shall be at the lump sum 
rate shown on the Contractor’s payrolls which includes wages and equipment 
rental. To this lump sum rate shall be added the sum of ten (10) percent for the 
Contractor’s profit and overhead with no further compensation therefor. 

Work specified and performed on a force account basis shall be paid for as 
follows: 

1. Labor. The Contractor will be paid the cost of labor for the work- 
men (including foremen when authorized by the Engineer) used in the actual 
and direct performance of the work. The cost of labor, whether the employer 
is the Contractor, subcontractor, or other forces, will be the sum of the 
following: 
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a. Actual Wages Plus Vacation Pay. The actual wages paid, plus vaca- 
tion pay, which shall not include any employer payments to, or on behalf of, 
workmen for health and welfare, pension, and similar purposes. 

b. Labor Surcharge. To the actual wages, plus vacation pay, as defined 
above, will be added a labor surcharge set forth in the special provisions, 
which labor surcharge shall constitute full compensation for all payments 
imposed by State and Federal laws. 

c. Fringe Benefits. To the sum of paragraph (a), “‘Actual Wages Plus 
Vacation Pay,’ and paragraph 1 above, shall be added all other payments 
made to or on behalf of the workmen as required by collective bargaining 
agreements, or as otherwise provided in the special provisions. 

d. Subsistence and Travel Allowance. Subsistence and travel allowance 
paid to such workmen as required by collective bargaining agreements. 

To the total of the direct costs computed above, there will be added a 
markup of twenty-five (25) percent. 

2. Materials. For materials accepted by the Engineer and used in the 
work the Contractor shall receive the actual cost of such materials, to which 
cost shall be added an amount equal to twenty (20) percent of the sum thereof. 

3. Equipment. For any machinery or special equipment, the use of 
which has been authorized by the Engineer, the Contractor will be paid for the 
use of equipment in the manner hereinafter specified, regardless of ownership 
and any rental or other agreement, if such may exist, for the use of such 
equipment entered into by the Contractor. 

Rental rates will be determined as follows: 

a. The base rates shall be those established in publications and revisions 
thereto entitled “‘Rental Rate Blue Book for Construction Equipment’’ or the 
‘*Rental Rate Blue Book for Older Construction Equipment’’ as published by 
Dataquest, 1290 Ridder Park Drive, San Jose, CA 95131, Phone (408) 971- 
9000. 

The hourly rate to be paid shall be the sum of the weekly blue book rate 
divided by forty (40) plus the estimated operating cost per hour shown 
therein. 

b. Attachments (e.g., tractor with ripper and dozer or tractor with loader 
and backhoe) will be included in the hourly rental rate only when deemed 
essential to the work as determined by the Engineer. When multiple attach- 
ments are approved for use and are being used interchangeably, the attach- 
ment having the higher rental rate shall be the only one included for payment. 

c. The total established rental rate per hour shall be rounded to the 
nearest ten (10) cents. 

d. Rental rates shall not be adjusted for regional differences. 

e. No compensation shall be allowed for shop tools having a daily rental 
rate of less than ten (10) dollars as set forth in section 18 of the ‘‘Rental Rate 
Blue Book for Construction Equipment.” 

A copy of the “‘Rental Rate Blue Book for Construction Equipment’’ is 
available for inspection by interested parties at the office of the Resident 
Engineer and in the Headquarters Construction Division Office in Carson 
City. Additionally, a copy of the ‘‘Rental Rate Blue Book for Older Construc- 
tion Equipment”’ is available for inspection in the Headquarters Construction 
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Division Office. Interested parties desiring to purchase these publications 
should direct their inquiries directly to Dataquest at the address stated above. 

If it is deemed necessary by the Engineer to use equipment not listed in 
the aforementioned publications, a suitable rental rate for such equipment will 
be established by the Engineer. The Contractor may furnish any cost data 
which might assist the Engineer in the establishment of such rental rate. 
Except as provided in subsection 109.01, ‘“‘Measurement of Quantities,” 
payment will be made for the actual time that such equipment is in operation 
on the work, or for standby time, to which rental sum twenty (20) percent 
shall be added. 

The rental rates paid as above provided shall include the cost of fuel, oil, 
lubrication, supplies, small tools, necessary attachments, repairs and mainte- 
nance of any kind, depreciation, storage, insurance, and all incidentals. 

4. Supervision and Tools. No additional allowance shall be made for 
general superintendents, the use of small tools, or other costs for which no 
specified allowance is herein provided. 

5. Records. At the end of each day the Contractor’s representative and 
the Engineer shall compare records of the cost of the work to be done as 
ordered on a force account basis. 

6. Documentation. 

a. Labor. No payment will be made for labor performed on force 
account work until the Contractor has furnished to the Engineer certified 
copies of payrolls covering that period when the force account work was 
performed. The payrolls shall indicate names, classification, dates, daily 
hours, and hourly rate for each workman. 

b. Materials. Copies of the suppliers’ invoices, including transportation 
charges, shail be furnished the Engineer. However, if materials used on the 
force account work are not specifically purchased for such work, but are taken 
from the Contractor’s stock, then in lieu of the invoices, the Contractor shall 
furnish an affidavit certifying that such materials were taken from his stock, 
that the quantity claimed was actually used, and that the price and transporta- 
tion claimed represent the actual cost to the Contractor. 


109.04. Eliminated Items. Should any items contained in the proposal 
be found unnecessary for the proper completion of the work, the Engineer 
may, upon written order to the Contractor, eliminate such items from the 
contract, and such action shall in no way invalidate the contract. When a 
Contractor is notified of the elimination of items, he will be reimbursed for 
actual work done and all costs incurred, including mobilization of materials 
prior to said notification. 


109.05 Common Carrier Rate Adjustments. It is understood and 
agreed that the accepted proposal for the work is based on common carrier 
rates on file with the Interstate Commerce Commission, or with a correspond- 
ing intrastate commission or body and in effect on the date of opening of bids. 
Payments to the Contractor will be adjusted to compensate for increases and 
decreases in cost due to changes in common carrier rates becoming effective 
after the date of opening of proposals, and before the date stipulated for the 
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completion of the work, including authorized extensions of time. Adjustments 
shall be limited to rates on file with the Interstate Commerce Commission 
only, to materials entering into and forming a part of the project, and to an 
amount determined as follows: Adjustments shall be the product of the 
increase or decrease of said common carrier rates multiplied by the net 
quantity of material shipped at the new rates to the work, all as shown by the 
receipted common carrier bill. No adjustments will be allowed for changes in 
rates allowed by intrastate commissions or bodies. 


109.06 Partial Payment. Partial payments will be made once each 
month as the work satisfactorily progresses. The progress estimates shall be 
based upon material in place, or on the jobsite and invoiced, and labor 
expended thereon. The total amount of the partial payment ascertained as 
allowable for payment shall be paid each month until such time as a total of 
eighty-five (85) percent of the contract price has been paid. The contract price 
will be adjusted upward or downward in accordance with approved changes 
throughout the life of the contract. Once eighty-five (85) percent of the 
adjusted contract price has been paid, the Department will withhold retent in 
the amount of five (5) percent of said adjusted contract price or fifty thousand 
($50,000) dollars, whichever is less, until the entire contract is completed 
satisfactorily and accepted by the. Director. If the work in progress is being 
performed on a satisfactory basis, the Director may reduce the percentage 
retained if he finds that sufficient reasons exist for additional payment and has 
obtained written approval from every surety furnishing bonds for the work. 
Any remaining money must be retained until the entire contract is completed 
satisfactorily and accepted by the Director. 

Control of retent funds under the contract: 

The Contractor is entitled to exercise the rights of deposit granted under 
NRS 408.383 of qualified securities of a market value equal to the funds held 
by the Department under the retent under the contract. 

As an alternative to the above, if the Contractor so requests, the Department 
agrees to deposit the funds accrued in the retent under the contract in a 
Nevada bank or other approved financial institution designated by the Con- 
tractor. The funds will be deposited in a ‘‘time deposit open account”’ in an 
account identified as Nevada Highway Department Retent Funds of Contract 
Warraue 2s (applicable contract number). 

The Department shall remain in control of the deposit until final acceptance 
of the project with all right to the retent as provided in the general provisions. 
The interest accruing to the deposit shall be for the benefit of the Contractor 
who may leave the interest on deposit in the account or be entitled to withdraw 
the interest only from the account. The interest accruing in the above- 
referenced deposit shall be income to the Contractor for income tax purposes. 

Administrative charges, if any, in connection with a requested deposit of the 
retent or a deposit by the Contractor of securities as provided by NRS 408.383 
shall be borne by the Contractor and paid out of the interest accruing on the 
deposit or on the securities deposited. 

The above deposit will be closed out and forwarded to the Contractor when 
the Department has accepted the project and has determined that the contract 
should be finalized and final payment made. 
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No estimate or payments shall be required to be made, when, in the 
judgment of the Engineer, the work is not proceeding in accordance with the 
provisions of the contract. 

No estimate or payment shall be construed to be an acceptance of any 
defective work or improper material. 

The cost of materials conforming to the plans and specifications (‘‘materi- 
als’’ being those which are required to be contained and incorporated in a 
finished contract bid item) and not at the time incorporated in the work, may 
also be included in the estimate for partial payment. In no case shall the 
amount paid exceed the amount bid for a particular bid item. 

Partial payment will be made on manufactured materials which have been 
purchased and stockpiled for use on the project provided said materials are 
stockpiled within the boundaries of the State of Nevada and subject to the 
following limitations: 

(a) Stockpiled separate and apart from materials that are not to be used on 
this project. 

(b) Tagged or marked in such a manner that they are easily identified as 
materials for this project. 

(c) Kept safe from theft and vandalism. 

(d) Accessible during normal working hours to allow periodic inspections 
by representatives of the State. 

(e) Removed and utilized on this project only. 

Partial payment will also be made for stockpiled materials for Item No. 
506.0110, ‘‘Structural Steel,’ stockpiled either within or outside the State of 
Nevada at the supplier’s or Contractor’s storage site. Partial payments for 
~ structural steel shall be subject to the preceding conditions in paragraphs (a) 
through (e) and in addition thereto, the following conditions in paragraphs (f) 
through (h): 

(f) Steel plates shall be rolled to the proper dimensions for a particular 
girder. 

(g) Invoices for labor and materials shall accompany the request for partial 
payment. 

(h) All stockpiled plates shall be checked and verified against invoices by 
the on-site State inspector. 

Partial payments will be made on ‘Class *............ Concrete (major)’’ and 
Glas SEH INS Oh Concrete, Modified (major), for falsework, forming and for 
labor and materials involved, up to but not to exceed seventy (70) percent of 
the plan quantity for the concrete item being formed. The Engineer may allow 
up to thirty-five (35) percent of the plan quantity for the applicable concrete 
item as the falsework or earth shoring progresses. The Engineer may also 
allow up to an additional thirty-five (35) percent as the deck forming pro- 
gresses. 

In cases where there isn’t any falsework or minimal falsework, the Engineer 
may allow up to seventy (70) percent of the applicable major concrete item as 
the forming progresses. 

*Class(es) to be as indicated in the estimate and proposal. 

Partial payments may be made on “‘local materials’? meeting the require- 
ments hereinafter outlined: 
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(a) Materials shall be stockpiled on or in the vicinity of the proper project 
(generally on land adjacent to the project). 

(b) All materials shall be stored in an approved manner in areas where 
damage from flood waters is not likely to occur. If at any time stored materials 
are lost or become damaged by floods or in any other manner, the Contractor 
will be responsible for the repair and replacement of such damaged materials. 
If payment has been made prior to such damage, the amount so allowed, or a 
proportionate part thereof, shall be deducted from the next partial payment 
and withheld until satisfactory repairs or replacements have been made. 

(c) Partial payments will be made only on materials that conform to plans 
and specifications (not to be construed as final acceptance). The quantities 
will be determined by volume measurement and converted to tons if the 
contract unit price of the item is in tons. In the case of ‘‘Portland cement 
concrete pavement,’ the unit price will be converted to square yards per ton. 
However, partial payments shall not exceed the actual cost to the Contractor 
to provide the material. 

(d) No payment shall be made on any commercial stockpile or on any 
stockpile from which materials are being used for any purpose whatsoever 
other than incorporation into the project. 

(e) Partial payment shall be made at the contract unit price for the percent- 
age of material allowed. The quantity in stockpile, or windrow, to be consid- 
ered shall not exceed that required for the project. 

The Contractor shall be responsible for any material that has been included 
in the estimate for payment. 

(f) Schedule of Payments. 

1. Not more than forty (40) percent of the quantity of Class A and Class 
B aggregate base courses in the stockpile may be allowed. Not more than 
eighty-five (85) percent of the quantity of cement treated base roadmix in the 
processed windrow on the roadway may be allowed. 

2. Not more than thirty (30) percent of the quantity of cement treated 
base aggregate (roadmix or plantmix) in the stockpile may be allowed. Not 
more than eighty-five (85) percent of the quantity of cement treated base 
roadmix in the processed windrow on the roadway (prior to adding cement) 
may be allowed. 

3. Not more than twenty (20) percent of the quantity of plantmix base, 
surface, or open-graded surface aggregate in the stockpile may be allowed. 

4. Not more than eighty-five (85) percent of the quantity of roadmix 
bituminous surface aggregate in the processed windrow on the roadway (prior 
to adding bituminous material) may be allowed. 

5. Not more than forty (40) percent of the quantity of Screenings in the 
stockpile may be allowed. 

6. Not more than eighty-five (85) percent of the quantity of selected 
material base conforming to all the requirements, in windrow, may be 
allowed. 

If materials are not specifically purchased for the work, but are taken from 
the Contractor’s stock, then in lieu of invoices, there shall be submitted to the 
Engineer, statements accompanied by an affidavit of the Contractor, certifying 
such materials were taken from his stock and the price and transportation 
claimed represent the actual cost to the Contractor. 
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No partial payment will be made on living or perishable plant materials 
until planted. 

Unless otherwise specified, all material and work covered by partial pay- 
ments shall thereupon become the property of the State, but this provision 
shall not be construed as relieving the Contractor from the sole responsibility 
for all materials and work upon which payments have been made or the 
restoration of any damaged work, or as a waiver of the right of the Depart- 
ment to require the fulfillment of all terms of the contract. 

Partial payments will be made on the items of ‘‘construction signs’’ and 
‘“barricades’’ as hereinafter outlined: 

(a) Watering. No payment, partial or otherwise, will be made for the item 
of ‘‘watering.’’ Full compensation for developing and maintaining an adequate 
water supply will be considered included in other items of work. 

(b) Construction Signs. When construction signs are placed on the proj- 
ect, in accordance with the plans and specifications, fifty (50) percent of the 
contract price per square foot of acceptable signs in place will be paid for on 
the next monthly estimate after placing. The remaining percent will be 
prorated in accordance with job progress. However, if signing becomes 
inadequate for job requirements, in the opinion of the Engineer, an adjustment 
downward shall be made on the first monthly estimate following such inade- 
quacy. 

Once the inadequacies or deficiencies are corrected and the Engineer again 
resumes normal payment, prorated with progress, the amount of progress 
accomplished during the delinquent period will be permanently excluded from 
the factor used by the Engineer to determine the payment due. 

(c) Barricades. When barricades are placed on the project in accordance 
with the plans and specifications, fifty (50) percent of the contract bid price 
per linear foot or per each (as the case may be) of the barricades thus in use 
will be paid for on the next monthly estimate after placing. The remaining 
percent will be prorated in accordance with job progress. However, if barri- 
cades become inadequate for job requirements, in the opinion of the Engineer, 
an adjustment downward shall be made on the first monthly estimate follow- 
ing such inadequacy. 

Partial payments will be made on the items of fence, guardrail, bridge rail, 
mobilization, signal systems and/or highway lighting systems, cattle guards, 
and trenching for irrigation systems as hereinafter noted provided that materi- 
als and equipment are supplied to the satisfaction of the Engineer: 

(a) Fence. When fencing material is stored on the project, invoice prices 
may be paid as outlined herein. When the fence posts have been placed, sixty 
(60) percent of the partially completed fence will be eligible for payment at 
the contract unit bid price. The remaining forty (40) percent will be eligible 
for payment when the item is complete. 

The cost of wire and posts conforming to the plans and specifications which 
are required to be contained and incorporated in a finished contract bid item 
delivered to the project and not at the time incorporated in the work, may be 
included in the estimate for partial payment. 

(b) Guardrail and Bridge Rail. When guardrail and bridge rail materials 
are stored on the project in accordance with this subsection, invoice prices for 
such materials may be paid. 
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When posts for guardrail or reconstruct guardrail are complete in place, 
fifty (50) percent of the contract bid price per foot will be eligible for 
payment. 

The remaining portion of the contract unit bid price will be eligible for 
payment when the item is complete. 

(c) Mobilization. Partial payments will be made in accordance with the 
following schedule: 

1. When five (5) percent of the original contract amount is earned from 
other bid items, fifty (50) percent of the amount bid for mobilization, or five 
(5) percent of the original contract amount, whichever is less, will be paid. 

2. When ten (10) percent of the original contract amount is earned from 
other bid items, one hundred (100) percent of the amount bid for mobiliza- 
tion, or ten (10) percent of the original contract amount, whichever is less, 
will be paid. 

3. Upon completion of all work on the project, payment of any amount 
bid for mobilization in excess of ten (10) percent of the original contract 
amount will be paid. 

4. The total sum of all payments shall not exceed the original contract 
amount bid for mobilization, regardless of the fact that the Contractor may 
have, for any reason, shut down his work on the project or moved equipment 
away from the project and then back again. 

(d) Signal Systems and/or Highway Lighting Systems. The cost of materi- 
als for luminaires, poles and mast arms, controllers and cabinets, signal heads 
and detector units, conforming to the plans and specifications (‘‘materials’’ 
being those which are required to be contained and incorporated in a finished 
contract bid item), delivered to the project and not at the time incorporated in 
the work, may also be included in the estimate for partial payment. Other 
items will not be included for partial payment until incorporated in the work. 

(e) Cattle Guards. The first monthly estimate after the cattle guard has 
been completed, but the wings not yet installed, will show this item ninety 
(90) percent complete. 

The remaining ten (10) percent shall be eligible for payment on the first 
monthly estimate after the wings have been installed. 

(f) Trenching for Irrigation Systems. When trenches for irrigation pipe 
distribution lines have been excavated and the pipe has been placed but not 
backfilled, seventy-five (75) percent of the partially completed irrigation pipe 
will be eligible for payment on the next monthly estimate at the contract unit 
price. Payment will be based on that length of the pipe partially complete. 

The remaining twenty-five (25) percent will be eligible for payment on the 
first monthly estimate following complete installation of the pipe. 


109.07 Acceptance and Final Payment. When the final inspection and 
final acceptance have been duly made by the Engineer as provided in subsec- 
tion 105.16, “Final Acceptance,’ and subject to the terms of subsection 
108.09, *‘Failure to Complete the Work on Time,’ the Engineer shall prepare 
the final estimate of quantities of the various classes of work performed under 
the contract. The Contractor shall examine such estimate and notify the 
Engineer in writing of his agreement or file a specific claim covering disputed 
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quantities. Failure on the part of the Contractor to so notify the Engineer or 
file a claim within a period of thirty (30) days after receipt of the estimate 
shall be construed to signify the Contractor’s agreement to the quantities as set 
forth, and he shall have no further claim against the Department, except as 
indicated in the final estimate of quantities. Except as hereinafter provided, 
final payment shall be due and payable at the expiration of not less than thirty 
(30) calendar days nor more than sixty (60) calendar days from the date of 
final acceptance. 

Regardless of the sixty (60) day limitation provided above, final payment of 
the work by the Engineer shall be withheld until the Contractor furnishes all 
certificates, guaranties, releases, affidavits, and any other documentation 
required by these specifications and the special provisions. 
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SECTION 110 


WAGES AND CONDITIONS OF EMPLOYMENT 


110.01 Description. The provisions pertaining to wages and conditions 
of employment shall apply to all work performed (on the contract) by the 
Contractor with his own organization and with the assistance of workmen 
under his immediate superintendence, and to all work performed on the 
contract by subcontractors. 

The laborers shall have access to the pertinent minimum wage schedules at 
all times. The Contractor shall provide and erect a weatherproof bulletin 
board at the jobsite and post all minimum wage schedules and other required 
information thereon. The weatherproof bulletin board shall be so constructed 
that the material thereon is adequately protected from the elements. The cost 
of providing and erecting the weatherproof bulletin board shall not be mea- 
sured or paid for directly but shall be considered as included in the contract 
bid price paid for other items of work. 

It is a condition of the contract, and shall be made a condition of each 
subcontract entered into pursuant to the contract, that the Contractor and any 
subcontractor shall not require any laborer or mechanic employed in perform- 
ance of the contract to work in surroundings or under working conditions 
which are unsanitary, hazardous, or dangerous to his health or safety as 
determined under construction safety and health standards (Title 29, Code of 
_ Federal Regulations, Part 1926—published in the Federal Register on Decem- 
ber 16, 1972, and subsequent revisions) promulgated by the United States 
Secretary of Labor, in accordance with Section 107 of the Contract Work 
Hours and Safety Standards Act (83 Stat. 96). 


110.02 Laws Cited. The Contractor’s attention is directed particularly 
to the provisions and requirements of the following: 

(a) Wages, Hours, and Employment on Public Works—Nevada Revised 
Statutes, Chapter 338. 

(b) State Industrial Insurance System Act—Nevada Revised Statutes, Chap- 
ter 616. (The Contractor will be required to furnish a certificate from the 
State Industrial Insurance System as evidence that he has paid all the premi- 
ums and percentages as required by the act, and said certificate shall be 
furnished the Engineer before any work is commenced.) 

(c) Unemployment Compensation Law—Nevada Revised Statutes, Chapter 
612. 

(d) Highway Camp Sanitation—Nevada Revised Statutes, Secs. 444.130, 
444.200, and 444.210. 

(e) Highways and Roads Law—Nevada Revised Statutes, Chapter 408. 

(f) Fair Labor Standards Act of 1938 (52 Stat. 1060). 

(g) Work Hours Act of 1962. 

(h) Any and all legislation, rules, or regulations promulgated by the State of 
Nevada, or its agencies, covering any work performed by the Contractor. 

(i) Fraudulent and Discriminatory Employment Practices—Nevada Revised 
Statutes, Chapter 613. 
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DIVISION II 


CONSTRUCTION DETAILS 


SECTION 201 


CLEARING AND GRUBBING 


DESCRIPTION 


201.01.01 General. This work shall consist of urban or rural clearing 
and grubbing as hereinafter set forth. 

The work contemplated under this section shall be understood to include 
one or more of the following categories: 

(a) Removal and disposal of all vegetation and trash within construction 
limits. 

(b) Removal and disposal of all natural or man-made objects and trash 
within the right of way limits of the project, except such objects as are 
designated to remain or be removed in accordance with other sections of these 
specifications. 

The Contractor shall be fully responsible for, and shall bear all expenses in 
connection with the protection from injury or defacement of all vegetation and 
objects designated to remain undisturbed or which by reasonable and prudent 
approach, should remain undisturbed as determined by the Engineer. 


CONSTRUCTION 


201.03.01 General. The Engineer shall designate all areas to be cleared, 
and all things that are to remain undisturbed. 


201.03.02 Areas to be Cleared. Normally, the area to be cleared and 
grubbed shall be the area within construction limits. On a given project, the 
area to be cleared may, however, be the entire right of way if the area is 
littered with trash. 

If the project is located in an area subject to unauthorized refuse disposal, 
prospective bidders shall determine for themselves the extent and cost of 
removal and disposal of such materials and include those costs in appropriate 
bid items. If, in the opinion of the Engineer, unauthorized dumping and 
disposal of materials occurs subsequent to award of contract, and such 
material must be removed to enable proper execution and completion of the 
work, said removal shall be paid for in accordance with subsection 109.03, 
‘Extra and Force Account Work.”’ 

The foregoing shall not operate as an instrument to nullify the Contractor’s 
responsibility as set forth in subsection 102.05, ‘‘Examination of Plans, 
Specifications, Contract Documents, and Site of Work.”’ 
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201.03.03 Clearing and Grubbing. All surface objects and all trees, 
stumps, roots, and other protruding obstructions, designated for removal, 
shall be cleared or grubbed or both. Unless otherwise specified, the Contrac- 
tor may leave stumps and nonperishable solid objects provided they do not 
extend more than six (6) inches above the ground line or low water level, and 
are a minimum of three (3) feet below subgrade or embankment slope. 

The Engineer may permit sound stumps that are cut off flush with ground 
level (or when flush with ground level is not possible, as determined by the 
Engineer, cut off not more than six (6) inches above the ground) to be left 
outside of the construction limits of cut and embankment areas, except in the 
area to be rounded at the top of backslopes where stumps are to be cut off flush 
with or below the surface of the final slope line. 

Where feasible, trees shall be felled toward the center of the area to be 
cleared. Where trees cannot be felled without danger to traffic or injury to 
other trees, structures, or property, they shall be cut in sections from the top 
down. 

The Contractor may dispose of brush by placing it beneath fill slopes of 
roadway embankments provided the embankment height is three (3) feet or 
greater and subject to the following additional requirements: 

(a) Beneath embankments three (3) to five (5) feet in height: 

The brush shall be buried in a trench. The limits of the trench may extend 
inward from the toe of the embankment slope to a point not to exceed sixteen 
(16) feet or to the subgrade shoulder line, whichever is less. In any case, 
brush shall not be buried beneath the subgrade between the subgrade shoul- 
ders of the embankment. The depth of the brush in the trench shall not exceed 
one and one-half (1!/) feet. 

(b) Beneath embankments five (5) feet or greater in height: 

Brush may be windrowed and buried beneath embankment slopes. The 
limits of the brush windrow may extend inward from the toe of the embank- 
ment slope to the subgrade shoulder line. In any case, brush shall not be 
buried beneath the subgrade between the subgrade shoulders of the embank- 
ment. The height of the windrowed brush shall not exceed one and one-half 
(11/2) feet. 

In any event, when brush is buried beneath the roadway embankment 
slopes, there shall be not less than one (1) foot of earth cover over the brush 
when the embankment is completed. 

Existing borrow pits and depressions within the right of way, except major 
waterways, may be filled with brush and covered with a minimum of four (4) 
inches of earth. 

Burning will not be permitted as a method of disposal. 

When permitted by the Engineer, materials, debris, and perishable materi- 
als may be removed from the right of way and disposed of at locations off the 
project outside the limits of view from the project with the written permission 
of the property owner on whose property the materials and debris are placed. 
The Contractor shall make all necessary arrangements with property owners 
for obtaining suitable disposal locations and the cost involved shall be 
included in the unit price bid. Attention is directed to subsection 107.14, 
‘Disposal of Material Outside Highway Right of Way.”’ 
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Except in areas to be excavated, stump holes and other holes from which 
obstructions are removed shall be backfilled with suitable material. If within 
the roadway prism the material shall be compacted in accordance with 
subsections 203.03.17, “‘Compaction, Dirt Embankment’’ or 203.03.18, 
‘‘Compaction, Rock Embankment.”’ Payment for backfilling and compacting 
will be considered subsidiary to other items of the work and no further 
compensation will be made therefor. 

All merchantable timber in the clearing area shall become the property of 
the Contractor unless otherwise provided. Timber may be stored or decked 
within the right of way only in areas approved by the Engineer and must be 
removed prior to final acceptance of the project. 

Trees and shrubs that are to remain in place shall have low hanging and 
unsound or unsightly branches removed as directed. Branches of trees extend- 
ing over the roadbed shall be trimmed to give a clear height of twenty (20) feet 
above the roadbed surface. All trimming shall be done in accordance with 
good tree surgery practices. Paint shall be required for cut or scarred surfaces 
of trees or shrubs selected for retention. The material shall be an approved 
asphaltum based paint prepared especially for tree surgery. 

Scalping shall include the removal of material such as brush, roots, sod, 
grass, residue of agricultural crops, sawdust, and decayed vegetable matter 
from the surface of the ground. 

Unless otherwise permitted by the Engineer, the Contractor shall scalp 
areas where excavation or embankment is to be made, except that mowed sod 
need not be removed where the embankment to be constructed is four (4) feet 
_or more in height to subgrade elevation. 


201.03.04 Rural Clearing. This work shall consist of removing and 
disposing of all natural and man-made objects that are not compatible with 
completion of the project unless otherwise provided. All work shall be 
accomplished in accordance with this section of these specifications. 


201.03.05 Urban Clearing. Urban clearing shall consist of removing 
and disposing of all unsightly organic or man-made objects within right of 
way limits of the project. At the discretion of the Engineer, certain items, such 
as broken concrete or asphaltic paving material, may remain in place provided 
they are covered by a minimum of three (3) feet of embankment in the 
completed work. The material to be removed shall include but not be limited 
to rocks, brush, other vegetation, buildings, appurtenances such as lighting 
and signing, foundations, concrete slabs, tanks, fences, and trash. 

It is the intent of these provisions that upon completion of the work 
specified in this section, the area within the right of way limits shall present a 
neat and pleasing appearance and that such area shall be free of all objection- 
able natural objects such as rocks, trees, brush, or other vegetation, as well as 
man-made objects and that all building sites shall be graded to blend with the 
natural ground and all streets, foundations, and other unnecessary man-made 
objects be eradicated. 

The Contractor shall be required to leave the ground in a condition that it 
will drain freely and no water pools shall be formed at any point within the 
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area in which operations have been conducted or adjacent thereto. The duty 
imposed on the Contractor by this provision shall extend to all areas within the 
right of way whether or not the plans require the Contractor to perform work 
in such areas. The intent of this provision is that the land be left in a condition 
suitable for an urban neighborhood. 


METHOD OF MEASUREMENT 


201.04.01 Measurement. Measurement will be made by one or more of 
the following methods: 

Urban and/or rural clearing or clearing and grubbing shall be measured for 
payment on a lump sum, force account, or acre basis in accordance with the 
unit of measurement specified in the proposal. 

When trees are specified to be removed on an individual basis according to 
trunk diameter, the diameter will be measured at a height of twenty-four (24) 
inches above ground line. Any growth less than six (6) inches in diameter at 
that point shall be classified as brush and shall not be included in the 
individual measurement of removal of trees. 

Removal of stumps will be measured on an individual count basis. 

When removal of individual items does not appear in the proposal, such 
work shall be considered included in the lump sum, force account, or acre 
price paid for urban and/or rural clearing or clearing and grubbing or, in the 
absence of any item in the proposal, as incidental work. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.’ 


PAY MENT 


201.05.01 Payment. The accepted quantity of rural and/or urban clear- 
ing or clearing and grubbing, removal of trees, or removal of stumps, 
measured as provided in subsection 201.04.01, “‘Measurement,”’ will be paid 
for under the appropriate contract unit price bid in the proposal, which price 
shall be considered full compensation for removing, hauling, disposing, 
filling, and compacting of all voids left by removals, trimming, grading, and 
dressing the area to drain, and all other work necessary to leave the area in a 
clean, presentable condition, and no further compensation shall be allowed 
therefor. 

When the proposal does not contain an item of urban and/or rural clearing, 
clearing and grubbing, removal of trees, or removal of stumps, such work 
shall not be measured or paid for directly but the cost thereof shall be 
considered included in the contract unit price bid for other items of work and 
no additional compensation shall be allowed therefor, except as provided in 
subsection 201.03.02, ‘‘Areas to be Cleared,’ as it pertains to unauthorized 
dumping and disposal of materials subsequent to award of contract. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.’’ 

Payment will be made under: 
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SECTION 202 


REMOVAL OF STRUCTURES AND OBSTRUCTIONS 


DESCRIPTION 


202.01.01 General. This work shall consist of the removal, wholly or in 
part, and satisfactory disposal of all buildings, fences, guardrail, structures, 
old pavement, abandoned pipe lines, and any other obstructions which are not 
designated or permitted to remain, except for the obstructions to be removed 
and disposed of under other items in the contract. It shall also include the 
salvaging of designated materials and backfilling the resulting trenches, holes, 
and pits. 


CONSTRUCTION 


202.03.01 General. The Contractor shall raze, remove, and dispose of 
all buildings and foundations, structures, guardrail, object markers and guide 
posts, fences, and other obstructions, any portions of which are on the right of 
way, except utilities and those for which other provisions have been made for 
removal. All designated salvable material shall be removed, without unneces- 
sary damage, in sections or pieces which may be readily transported, and 
shall be stored by the Contractor at specified places within the project limits. 
Unusable perishable material shall be destroyed. Nonperishable material may 
be disposed of in accordance with subsection 107.14, ‘“‘Disposal of Material 
Outside Highway Right of Way.’ Basements or cavities left by structure 
removal shall be filled to the level of the surrounding ground and, if within the 
prism of construction, shall be compacted in accordance with subsections 
203.03.17, ‘“Compaction, Dirt Embankment,” or 203.03.18, ‘‘Compaction, 
Rock Embankment.”’ 


202.03.02 Removal. Bridges, culverts, and other drainage structures in 
use by traffic shall not be removed until satisfactory arrangements have been 
made to accommodate traffic. 

All operations necessary for the removal of any existing structure which 
might endanger the new construction shall be completed prior to the construc- 
tion of the new work. No equipment or devices shall be used which might 
damage structures, facilities, or properties which are to be preserved and 
retained. 

Unless otherwise directed, the substructures of existing structures shall be 
removed down to the natural stream bottom and those parts outside of the 
stream shall be removed down one (1) foot below natural ground surface. 
Where such portions of existing structures lie wholly or in part within the 
limits for a new structure, they shall be removed as necessary to accommodate 
the construction of the proposed structure. 

Blasting or other operations necessary for the removal of an existing 
structure or obstruction, which may damage new construction, shall be 
completed prior to placing the new work. 


Bed 
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In removing concrete or bituminous pavement, curb, curb and gutter, 
sidewalk, and similar structures, where portions of the existing structures are 
to be left in the surface of the finished work, the structure shall be removed to 
an existing joint, or cut and chipped to a true line with a face perpendicular to 
the surface of the existing structure. Sufficient removal shall be made to 
provide for proper grades and connections in the new work. 

In removing manholes, catch basins, and inlets, any live sewers connected 
to them shall be rebuilt and properly reconnected and a satisfactory bypass 
service shall be maintained during such construction operations. When aban- 
doning manholes, catch basins, and inlets, they shall be thoroughly cleaned 
and existing pipe connections shall be plugged with concrete of the class and 
grade specified for structures. The portions of the structures shall then be 
removed to the required elevations. 

Removal of painted traffic lines shall be accomplished as directed by the 
Engineer by using equipment that uses a combination of chemical and high 
pressure water or by other means approved by the Engineer. Care shall be 
exercised to prevent damage to the pavement surface. 

In removing bituminous pavement by the cold milling process, the work 
shall be accomplished with a machine designed to remove, profile, and texture 
the remaining surface of the pavement in one (1) operation. The milling 
machine shall consist of a rotating powered mandel drum studded with conical 
tungsten carbide tipped bits and shall produce a reasonable smooth textured 
surface satisfactory to the Engineer, and shall be equipped with an effective 
means for controlling dust and other particulate matter created by the cutting 
action. 

The machine shall be capable of accurately establishing profile grades 
(within plus or minus one-quarter ('/4) inch) by referencing from the existing 
pavement or concrete bridge decks or from an independent grade control and 
shall have a positive means for controlling cross slope elevations. When 
referencing from the existing pavement or concrete surface on bridge decks, a 
twenty (20) foot minimum averaging ski shall be used. At the option of the 
Engineer, use of the averaging ski may be discontinued when pavement or 
concrete conditions so warrant. 

The location and depth of removal of bituminous pavement by the cold 
milling process shall be as indicated on the plans unless otherwise directed. 


202.03.03 Extensions. Where existing culverts and bridges are to be 
extended or otherwise incorporated in the new work, only such part or parts 
of the existing structure shall be removed as is necessary to provide a proper 
connection to the new work. The connecting edges shall be cut, shaped, and 
trimmed to the required lines and grades without weakening or damaging the 
part of the structure to be retained. Reinforcing bars which are to be left in 
place so as to project into the new work as dowels or ties, shall not be injured 
during removal of concrete. 


202.03.04 Closing Culverts. Existing culverts within construction lim- 
its, the top of which are five (5) feet or more below finished roadway grade, 
shall be abandoned and closed unless otherwise noted on the plans. The 
headwalls of such culverts, or any part of the structure that is within three (3) 
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feet of the finished grade line shall be removed. The ends of the culvert shall 
be completely filled with satisfactory soil for a distance of at least two (2) feet, 
plus the height of the opening of the structure. 


202.03.05 Salvage. When specified, gravel, roadmix, or plantmix sur- 
face suitable for reuse shall be removed to the depth required and surfacing so 
removed shall be carefully salvaged and piaced in compact stockpiles at 
locations approved by the Engineer. Care shall be exercised to prevent 
contamination of stockpiled materia!. Any remaining unsuitable material shall 
be scarified and incorporated in embankment as set forth in Section 203. 
**Excavation and Embankment.” 

Fences and gates designated for reuse shall be removed in such a manner 
that so far as practicable all material can be salvaged. Wire shall be carefully 
removed from the posts and rolled in rolls of such size that can be conven- 
iently handled. Posts shall be removed by methods that wiil keep breakage to a 
minimum, 

Guardrail, object markers, and guide posts designated for reuse shall be 
removed in such a manner that so far as practicable all material can be 
salvaged. Bolts, supports, and other hardware shall be removed from all rails. 
plates, and posts and all parts shall be sorted and stored at the locations 
specified. Rails, plates, and posts shall be properly stacked and miscellaneous 
hardware shall be stacked or boxed and reasonable care exercised in handling. 
storage, and preservation of materials as will insure the maximum salvage 
value for the entire operation. Attention is directed to Sections 618, **Guard- 
rail,’ and 619, ‘““Object Markers and Guide Posts.”’ 

When specified for salvage, structural steel removed from old structures 
shall be stored in a neat and presentable manner on blocking and at locations 
suitable for loading. Structures or portions thereof which are specified for 
reerection shall be stored in separate piles. 

When relay culvert pipe is required, the Contractor shall remove the pipe in 
such a manner as not to damage the material in any way. If no particular pipe 
is noted for relay, the Contractor shall salvage and clean sufficient amount of 
the better grade of pipe to satisfy the relay pipe item. Attention is directed to 
subsection 604.03.04, “‘Relay Culvert Pipe.” 

Timber or piling from all structures designated to be salvaged shall have all 
nails and bolts removed therefrom and shall be stored in neat piles at locations 
suitable for loading. 


202.03.06 Disposing of Materials. Unless otherwise provided, exca- 
vated material shall be used in backfilling excavations made in removing the 
structure, in constructing embankment, or otherwise disposed of in a manner 
satisfactory to the Engineer. 

Any concrete or masonry which cannot be placed in embankments, shall be 
disposed of in such a manner as to prevent damage to property or the creation 
of unsightly conditions. The material shall not be placed where it will obstruct 
any drainage course. 

When concrete or masonry 1s placed in embankments, it shall be placed in 
accordance with subsection 203.03.15, “‘Embankment Material.” 

Any material removed and not designated for salvage shall become the 


[or | 


202 REMOVAL OF STRUCTURES AND OBSTRUCTIONS 


property of the Contractor and shall be removed from the project prior to 
completion thereof. Attention is directed to subsection 107.14, “Disposal of 
Material Outside Highway Right of Way.”’ 


METHOD OF MEASUREMENT 


202.04.01 Measurement. When the contract stipulates that payment 
will be made for removal of structures and obstructions on a lump sum basis, 
the pay item will include removal of all structures and obstructions encoun- 
tered within the right of way in accordance with the provisions of this section. 
Where the proposal stipulates that payment will be made for the removal of 
specific items on a unit basis, measurement will be made by the unit stipulated 
in the contract. 

The length of pipe removed will be measured in linear feet, by measuring in 
place prior to removal. 

Removal of painted traffic line from all types of surfacing shall be measured 
by payment on a linear foot basis regardless of line width for the actual linear 
footage of line removed. When more than one line is removed, each line shall 
be measured separately. Gaps in spacing of lines will be included in the linear 
foot measurement. 

All méasurements will be made in accordance with subsection 109.01, 
‘“Measurement of Quantities.” 


BASIS OF PAYMENT 


202.05.01 Payment. The accepted quantities of removal of structures 
and obstructions will be paid for at the contract lump sum price bid, which 
price shall be full compensation for removing and disposing of the obstruc- 
tions in accordance with the contract, including excavation, and subsequent 
backfill. | 

Specific obstruction items stipulated for removal and disposal under unit 
price pay items will be paid for at the contract unit price bid per unit specified 
in the proposal—which price shall be full compensation for removal and 
disposal of such items, excavation, and subsequent backfill incidental to their 
removal. The price shall also include salvage of materials removed, their 
custody, preservation, storage on the right of way, and disposal as provided 
herein. 

When the proposal does not include any pay item or an appropriate pay item 
for removal of any structure or obstruction as set forth in this section, such 
work shall be performed and payment therefor will be considered as subsidi- 
ary to other items of work. No additional compensation will be allowed. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Removal! of Structures! of Obstructions 220) 11206 MeL et) O68 2 Ch Lump Sum 
Removal, Gf. 436... 5. POS 4 verre... Each, Linear Feet, Stations, Miles, Square Yards 
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SECTION 203 
EXCAVATION AND EMBANKMENT 


DESCRIPTION 


203.01.01 General. This work shall consist of grading and excavating 
the roadway, excavating borrow pits, removing slide material, and excavating 
ditches and stream channels and satisfactorily disposing of all excavated 
material and all work necessary for the construction and completion of cuts, 
embankments, slopes, ditches, dikes, stream channels, approaches, parking 
areas, intersecting driveways and highways, and subsidiary work. Exceptions 
are overhaul, slope rounding, or other separately designated pay items of 
work which are made a part of the contract. All work shall be in reasonably 
close conformity with the alignment, grades, and cross sections shown on the 
plans or established by the Engineer. 


MATERIALS 


203.02.01 Roadway Excavation. Roadway excavation shall consist of 
all excavation involved in grading and constructing the roadway and appurte- 
nances, irrespective of the nature or type of material encountered, except 
excavation designated as structure excavation, drainage excavation, channel 
excavation, and selected borrow when these items are provided as items of 
work under the contract. Dividing the project into construction stages shall 
not be construed as separate material classification. 


203.02.02 Drainage Excavation. Drainage excavation shall include all 
excavation in the construction of open ditches less than twelve (12) feet in 
bottom width, excepting ditches that are part of the roadway prism as shown 
on the plans. The nature or type of material encountered shall have no bearing 
on the classification of material. 


203.02.03 Channel Excavation. Channel excavation shall include all 
excavation in the construction of open ditches or stream changes with a 
bottom width of twelve (12) feet or more with the exception of ditches that are 
part of the roadway prism as shown on the plans. The nature or type of 
material encountered shall have no bearing on the classification of material. 


203.02.04 Borrow. Borrow shall consist of approved material required 
for the construction of embankments or for other portions of the work, and 
shall be obtained from approved sources. The widening of roadway cuts shall 
be considered as roadway excavation and not as borrow, unless otherwise 
specified. Borrow will not be classified according to type or character of 
material encountered in the borrow area unless otherwise required in the 
special provisions. 


203.02.05 Selected Borrow. Selected borrow shall consist of approved 
material required for the construction of embankments within the required 
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limits shown on the plans or directed by the Engineer, and shall be obtained 
from approved sources. 

Selected borrow shall conform to the requirements set forth in the special 
provisions. 


CONSTRUCTION 


203.03.01 Roadway. All excavation shall be made true to lines and 
grades staked by the Engineer and shall be so conducted as to avoid removing 
or loosening any material outside the required slopes. If any material is so 
disturbed it shall be replaced and thoroughly compacted to the required cross 
section, unless such replacement is impractical as determined by the Engi- 
neer. 

The work done under this section shall begin at some definite point or points 
on the project, and be carried forward in an approximately completed manner. 
The roadway shall be graded to full cross section width before placing base or 
surfacing of any type, unless otherwise specified. 

Intersecting roads, service highways, ramps, approaches, and driveways 
shall be graded as shown on the plans or established by the Engineer. 

All suitable material removed from the excavation shall be used as far as 
practicable in the formation of embankments, subgrade, shoulders, slopes, 
dikes, and backfill for structures, unless otherwise indicated on the plans or 
disposed of in a manner satisfactory to the Engineer. Excavated material shall 
not be wasted without permission: 


203.03.02 Unsuitable Material. Unsuitable material shall be defined as 
saturated or unsaturated mixtures of soils or organic matter not suitable for 
foundation material regardless of moisture content. Material that is unsuitable 
for planned use, including material below the natural ground surface in 
embankment areas, shali be excavated and disposed of in a manner approved 
by the Engineer or as specified in the contract documents. 

When unsuitable material is removed and disposed of, the resulting space 
shall be filled with material suitable for the planned use. Such suitable 
material shall be placed and compacted in layers as hereinafter specified under 
embankment. 

Disposal of material outside the right of way shall be in accordance with 
subsection 107.14, *‘Disposal of Material Outside Highway Right of Way.”’ 


203.03.03 Blasting. Any material outside the authorized cross section 
on the backslopes which may be shattered or loosened because of blasting 
shall be removed by the Contractor at his expense. Shattered or loosened 
material below the bottom limits of required excavation shall be uniformly 
distributed and compacted or otherwise disposed of in a manner satisfactory 
to the Engineer. The Contractor shall discontinue any method of blasting 
which leads to overshooting or is dangerous to the public or destructive to 
property or to natural features. 

The use of coyote holes in blasting is prohibited. 

Attention is directed to subsection 107.10, “‘Explosives.”’ 


203.03.04 Rock Cuts. In excavating side hill rock cuts and rock cliffs, 
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the Contractor shall exercise care and use precautionary methods so as not to 
break down, loosen, or otherwise damage supporting rock below the bottom 
limits of required excavation. In general, such cuts shall be worked from the 
top of lifts of such height that will not damage the bench of rock below the 
bottom limits of required excavation. The Contractor shall be responsible for 
the methods used, and for any damages to the roadbed resulting from his 
operations. 

The slope of all rock cuts shall be scaled and dressed to a safe, stable 
condition by removing all loose spalls and rock not firmly keyed to the rock 
slope. Overhanging rock shall be removed when, in the opinion of the 
Engineer, it may be a hazard to public use of the roadway. 

In solid rock excavation, slopes shall be constructed to the approximate neat 
lines staked by the Engineer. No rock shall project or overhang more than 
twelve (12) inches from the true slope. 


203.03.05 Overbreak. Overbreak is that portion of material excavated, 
displaced, or loosened outside and beyond the slopes or grade as staked or 
reestablished, regardless of whether any such overbreak is due to blasting, the 
inherent character of any formation encountered, or to any other cause. Slides 
and slipouts as defined in subsection 203.03.10, ‘‘Slides and Slipouts,’’ and 
that portion of rock subgrade as hereinafter set forth, shall not be considered 
overbreak. All side slope overbreak as so defined shall be removed by the 
Contractor and shall be disposed of by the Contractor in the same manner as 
provided for the surplus under the heading of “‘surpius material,’’ but at his 
own expense and without any allowance for overhaul. 

Rock removed to a maximum depth of six (6) inches below subgrade will be 
measured for payment as described in subsection 203.04.01(b), ‘‘Over- 
break.” 


203.03.06 Slopes. All excavation and embankment slopes, except in 
solid rock, shall be trimmed to the lines staked by the Engineer. The degree of 
smoothness shall be that normally obtained by hand shovel operations. 


203.03.07 Widening Cuts. If the Engineer directs the Contractor to 
excavate beyond the limits of the typical cross section originally proposed and 
within the limits of the right of way, the Contractor shall do so and compensa- 
tion therefor will be as set forth in subsection 203.04.01(c), ‘‘Widening 
Cuts.”’ 


203.03.08 Surplus Material. Unless otherwise specified in the contract 
documents, surplus excavated material shall be used to widen embankments 
uniformly, or to flatten slopes, or at other locations, all in a manner satisfac- 
tory to the Engineer. No surplus material shall be disposed of above the grade 
of the adjacent roadbed nor shall the Contractor waste any material unless 
approved in writing by the Engineer. 

If the quantity of surplus material is specified in the contract documents, 
such quantity shall be considered approximate only. The Contractor shall 
satisfy himself that there is sufficient material available for the completion of 
the embankments within the areas involved before disposing of any indicated 
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surplus material inside or outside the right of way. Any shortage of material 
caused by premature disposal of the indicated surplus material by the Contrac- 
tor shall be replaced by him and no compensation will be allowed the 
Contractor for such replacement. 


203.03.09 Selected Material. When specified in the contract docu- 
ments, or when selected by the Engineer, suitable selected material encoun- 
tered in excavation or widening the roadway prism or any other excavation 
within the highway right of way, or in the excavation or borrow, shall be used 
for finishing the top portion of the subgrade. 

Selected material shall be defined as material which is excavated from one 
(1) or more of the above sources and which is used for selective purposes. 

When practicable, selected material shall be hauled directly from excava- 
tion to its final position on the roadbed and compacted in place, and such work 
shall be paid for at the contract unit price for the excavation item involved and 
overhaul if applicable, as set forth elsewhere in these specifications, and no 
additional compensation will be made. Attention is directed to subsection 
104.05, ‘“‘Rights in and Use of Materials Found on the Work.”’ 

When the transporting of selected material directly from excavation to its 
final position on the roadway is impractical, the selected material shall be left 
in place until it can be placed in final position and no additional compensation 
will be made because of the delayed excavation. If, however, the conditions 
are such that the undisturbed selected material will hamper ordinary grading 
operations or cause unnecessary movements of equipment, the Engineer may 
order in writing the removal of sufficient selected materials and the stockpil- 
ing thereof to enable practical hauling operations. If the excavation and 
stockpiling of selected material is specified in the contract documents or is 
ordered by the Engineer the excavation shall be from, and the stockpiling at, 
locations designated by the Engineer. The selected material shall be removed 
from the stockpile and placed in final position on the roadbed when approved 
by the Engineer. 

Measurement for payment of selected material stockpiled as above provided 
will be in accordance with subsection 203.04.01(d), ‘“Selected Material.’ 


203.03.10 Slides and Slipouts. Material outside the planned roadway or 
ditch slopes which is unstable and constitutes potential slides in the opinion of 
the Engineer, material from slides which has come into the roadway or ditch, 
and material which has slipped out of new or old embankments shall be 
excavated and removed. The material shall be excavated to designated lines or 
slopes either by benching or in such manner as approved by the Engineer. 
Such material shall be used in the construction of the embankments or 
disposed of as approved by the Engineer. 

The above provisions shall not be so construed as to relieve the Contractor 
from the duty of maintaining all slopes true and smooth. Erosion, regardless 
of amount or extent, caused by the action of the elements which results in 
damage to work or materials, shall in no case be considered a slide or slipout. 
Measurement for payment will be in accordance with subsection 
203.04.01(f), “‘Slides and Slipouts.”’ 
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203.03.11 Drainage. During construction of the roadway, the roadbed 
shall be maintained in such condition that it will be well drained at all times. 

V-type ditches shall be formed to the cross section and dimensions on the 
plans by means of suitable equipment which will deposit all loose material on 
the downhill side so that the bottom of the finished ditches shall not be less 
than two (2) feet six (6) inches below the crest of the loose material piled on 
the downhill side. 

In going from cut to fill, the roadway ditches shall be cut to the right or left 
before reaching the fill so as to avoid damage to embankments by erosion. 

The flat-bottom ditches indicated on the plans, or staked by the Engineer, 
shall be excavated to the required cross section and grade. Materials so 
obtained shall be used to construct roadway embankments or dikes or both to 
form a continuous diversion channel as staked by the Engineer. 


203.03.12 Channels. To avoid destruction of natural growth during 
construction of ditches, channels, or dikes, travel of equipment shall be 
confined to the construction limits as nearly as practicable. Where ditches, 
channels, or dikes are nearly parallel to the roadway, turn-arounds shall not 
be located closer than two hundred (200) feet apart. Attention is directed to 
subsection 107.12, “‘Protection and Restoration of Property and Landscape.”’ 

Fine grading of channel bottoms will not be required unless paving is 
specified. 


203.03.13 Borrow. A possible source of borrow material may be indi- 
cated in the contract documents. If the Contractor desires to use borrow 
materials from sources other than those described in the contract documents, 
he shall, at his own expense, acquire the necessary right to take materials and 
pay all costs involved. All costs of exploring such alternate sources shall be 
borne by the Contractor. Use of material from these sources will not be 
permitted until approved in writing by the Engineer. 

The successful bidder shall, at the time of execution of the contract, execute 
an “‘agreement’’ for all borrow deposits obtained under an “‘option and 
agreement for sale of materials’’ when said ‘‘option’’ is contained in the 
special provisions. This agreement shall be executed whether the material is 
to be used or not. 

In case designated borrow deposits fail to contain the necessary quantity of 
acceptable material, the Contractor shall immediately notify the Engineer in 
writing. The Engineer shall thereupon investigate, and if his investigation 
shows that there is not a sufficient quantity of acceptable material, he shall 
designate an alternate deposit in which to obtain the deficit. 

In all borrow pits having undesirable material, including overburden, 
refuse, organic, and deleterious substances, the material shall be removed and 
wasted or redistributed, in a manner satisfactory to the Engineer. All costs 
incurred therefor shall be considered as incidental and subsidiary to the 
borrow and no further compensation will be made for undesirable materials 
removed. 
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Borrow shall not be obtained until all other excavation items are complete to 
the extent necessary to determine the need for borrow. 

The Contractor shall notify the Engineer sufficiently in advance of opening 
any borrow areas so that cross section elevations and measurements of the 
ground surface after stripping may be taken, and the borrow materials can be 
tested before being used. Sufficient time for testing the borrow shall be 
allowed. 

Borrow deposits shall be excavated to regular lines as staked to permit 
accurate measurement. The dimensions of the borrow deposit will be desig- 
nated and the Contractor shall not excavate below the depth or outside limits 
given except with prior approval. The depth of excavation throughout the area 
of the borrow pits shall be as uniform as practicable and the side slopes shall 
conform to the requirements of subsection 104.06, ‘‘Final Clean Up.”’ Unless 
otherwise permitted, borrow pits shall be excavated so that they will drain to 
the nearest natural outlet. 

All materials which are not satisfactory for use for the purposes intended 
shall be rejected at the pit and disposed of in a manner satisfactory to the 
Engineer. 

If the Contractor excavates more material than is required, the excess will 
not be measured for payment. 

All work and materials required to build and maintain borrow haul roads 
and obliteration of haul roads in accordance with subsection 104.06, ‘*Final 
Clean Up,” shall be considered subsidiary to the “‘borrow’’ item and no 
further compensation will be allowed therefor. 


203.03.14 Foundation. When embankment is to be placed and com- 
pacted on hillsides, or when new embankment is to be compacted against 
existing embankments, or when embankment is to be built one-half ('2) width 
at a time, the slopes that are steeper than four to one (4:1) when measured at 
right angles to the roadway shall be continuously benched as the work is 
brought up in layers. Benching shall be of sufficient width to permit opera- 
tions of placing and compacting equipment. Each horizontal cut shall begin at 
the intersection of the original ground and the vertical sides of the previous 
cuts. Material thus cut out shall be recompacted along with the new embank- 
ment material at the Contractor’s expense, unless the width of excavation 
required by the Engineer exceeds six (6) feet, in which case the excavated 
material in excess of six (6) feet will be measured and paid for as roadway 
excavation. 

All foundations for embankment shall be cleared and grubbed in accordance 
with Section 201, ‘“‘Clearing and Grubbing.”’ 

In designated areas, unsuitable material shall be removed and disposed of as 
prescribed in subsection 203.03.02, ‘“‘Unsuitable Material.” 

Where twelve (12) inches or less of embankment is placed over existing 
bituminous surface, such surface shall be removed and incorporated in the 
embankment or otherwise disposed of as approved by the Engineer. Where 
more than twelve (12) inches of embankment is placed over existing bitumi- 
nous surface, such surface shall be left undisturbed. Measurement for 
removal of existing bituminous material will be as prescribed in subsection 
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203.04.01, “‘Measurement,”’ and paid for as roadway excavation unless the 
contract documents specifically call for payment under Section 202, 
‘*Removal of Structures and Obstructions.’’ 


203.03.15 Embankment Material. Embankments shall be constructed 
with suitable materials, excavated as prescribed and with any excess materials 
from other operations which are acceptable and suitable for use. 

All materials used in embankments shail be free from objectionable mate- 
rial such as leaves, grass, roots, logs, stumps, brush, or other perishable 
material. 

When there is a choice of material and when practicable, the excavation 
shall be made so the best material will be placed on top of the embankment for 
at least one (1) foot in depth. This paragraph shall not be interpreted as to 
require the Contractor to stockpile and subsequently rehandle embankment 
materials except as provided in subsection 203.03.09, “‘Selected Material.”’ 

Material shall not be placed in the embankment when either the material, 
foundation, or the embankment on which it would be placed is frozen. 

Where embankments are to be made of material from rock cuts or other 
material which is unsuitable for finishing the roadbed, the upper six (6) inches 
of the roadbed shall be formed of approved material. 


203.03.16 Placing Embankment. For embankment or backfill depos- 
ited against structures, attention is directed to subsection 207.03.02, ‘*Placing 
and Compacting at Abutments, Piers, Wingwalls, and Retaining Walls.”’ 

Where structure abutments are placed on embankment, the embankment 
shall be constructed to subgrade elevation prior to excavating for the construc- 
tion of the abutment. Structure excavation shall be measured for payment as 
set forth in subsection 206.04.01, “‘Measurement.’’ Where the abutment is 
supported on piles, the embankment shall be constructed to the elevation of 
the bottom of the footing. 

Where structures are located under a rock embankment, they shall be 
covered with not less than two (2) feet of satisfactory soil or granular 
materials before the embankment is placed over the structure. 

Embankments shall, except as hereinafter specified, be constructed in 
layers. The construction of an embankment shall begin at the lowest point of 
the fill below the grade and the bottom of ravines. Individual layers shall be 
spread evenly to uniform thickness throughout and parallel with the finished 
grade for the full width of the embankment, unless otherwise permitted. The 
thickness of the layer shall be as necessary to secure the required compaction 
with an eight (8) inch maximum thickness before compaction. Excepted 
provisions are hereinafter outlined for placing in marsh and placement of 
rocks. 

When embankments are constructed across wet or swampy ground which 
will not support the weight of heavy hauling and spreading equipment, the 
Contractor will be expected to choose such methods of embankment construc- 
tion and to use such hauling and spreading equipment as will least disturb the 
soft foundation. When soft foundations are encountered, and when approved 
by the Engineer, the lower part of the fill may be constructed by dumping and 
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spreading successive vehicle loads in a uniformly distributed layer of a 
thickness not greater than that necessary to support the vehicle while placing 
subsequent layers, after which the remainder of the embankment shall be 
constructed in layers and compacted as specified. 

It is not the policy of the Department to allow an increase in the planned 
depth of embankment material over soft, wet, or swampy ground for the sole 
purpose of providing support for heavy hauling and spreading equipment, 
unless the Contractor proves to the satisfaction of the Engineer that the 
planned depth is inadequate to support light hauling vehicles. If it proves 
necessary for the Contractor to use smaller hauling vehicles or different 
methods of embankment construction than he had originally contemplated in 
order to comply with the foregoing, such shall not be the basis for a claim for 
extra compensation against the Department; the unit contract price for the 
various pay items involved shall be full compensation for all labor, materials, 
and equipment necessary to perform the work as outlined herein. 

Embankment which, in the opinion of the Engineer, contains a sufficient 
quantity of rock larger than four (4) inches in size shall be considered as 
‘‘Rock Embankment.’ The materials shall be spread in a uniform horizontal 
layer over the full width of the embankment. The layer thickness shall not 
exceed one and one-third (1!/) times the vertical dimension of maximum size 
material larger than eight (8) inches. The largest size rock allowed in the 
embankment will be three (3) feet measured in vertical direction and rocks 
larger than this shall be broken up before being placed in the embankment. 
Rock to be wasted may exceed three (3) feet and be disposed of in an 
inconspicuous manner approved by the Engineer. 

In rock fills where end dumping is employed, direct end dumping upon the 
previously constructed layer of embankment will not be permitted. Rock shail 
be dumped on the layer of embankment being constructed and dozed ahead 
into place. Care shall be exercised as much as practicable to work the fines 
and smaller rock into the spaces between the larger rock. Compaction will be 
required as provided in subsection 203.03.18, “‘Compaction, Rock Embank- 
ment.”’ 

To the extent of project requirements for embankment, all rock from 
excavation shall be used for embankment. The Contractor shall plan his 
grading operation to use rock which may be encountered in excavation in 
accordance with the following provisions: 

Rock, in general, shall be placed so as to form the base of embankment for 
the full width of the cross section; on the side slopes or slopes of a new 
embankment being placed; on the side slopes or slopes of an embankment 
already in place requiring widening or where excess rock may be wasted; or 
on the side slopes and top of rolled embankment made of embankment 
materials other than rock. 

The Contractor shall not place large rock in embankments where piles will 
be driven. The Contractor shall be responsible for penetrating the embank- 
ment with specified piles. 

When rock and other embankment materials are excavated at approximately 
the same time, the rock shall be distributed throughout the fill and not nested 
in one (1) location. 


[ 108 ] 


EXCAVATION AND EMBANKMENT 203 


When there is insufficient material other than rock in the excavation to 
permit properly compacted layers, the rock shall be placed for the full cross 
section width with the larger rocks well distributed and the void spaces filled 
with the smaller rocks and fragments. 

When shown on the plans or considered necessary by the Engineer, 
embankments shall be built to such elevation above required grade to allow 
for settlement, or sufficient surcharge shall be placed above the required 
elevation of earth grade over deposits of unstable material to secure displace- 
ment or settlement. Surcharge shall be removed only after the fill has reached 
stability or the required settlement. 

At locations that are inaccessible to the roller, the embankment shall be 
brought up in layers of the thickness specified and each layer shall be 
compacted thoroughly with mechanical tampers or by hand tamping. 


203.03.17 Compaction, Dirt Embankment. Optimum moisture con- 
tent of the various soils will be determined by the Engineer. When necessary, 
each layer, before being compacted, shall be processed as required in order to 
bring its moisture content within the prescribed limits. The material shall be 
wetted by the application of water or dried as necessary and either process 
may be carried out either on the embankment or at the source of the material 
or otherwise as approved by the Engineer. Full compensation for any work 
involved in wetting or drying embankment material to obtain the required 
moisture content shall be considered as included in the contract unit price bid 
for excavating or furnishing the material and no additional compensation will 
be allowed therefor. 

Hauling and leveling equipment shall be routed and distributed full width 
over each layer of the fill in such a manner as to uniformly distribute the 
compaction afforded thereby. In addition to hauling and leveling equipment, 
the Contractor shall provide compaction equipment that is_ specifically 
designed and manufactured for the purpose of compacting dirt embankments. 
Said compaction equipment shall work continuously with the grading equip- 
ment. 

The base of cuts, natural ground having less than five (5) feet of embank- 
ment, measured from the subgrade, and embankment material, shall be 
compacted to not less than ninety (90) percent of the maximum density as 
determined by Test Method No. Nev. T101. Test Methods No. Nev. T102 or 
T103 may be used to determine the in-place density. Test method to be 
determined by the Engineer. When natural ground material is encountered 
that cannot be compacted to the required density, compaction requirements 
shall be determined by the Engineer. 

All selected borrow and structure backfill placed within the limits of 
embankments shown on the plans for approaches to bridges shall be com- 
pacted to not less than ninety-five (95) percent of the maximum density as 
determined by Test Method No. Nev. T101. Test Methods No. Nev. T102 or 
T103 may be used to determine the in-place density. Test method to be 
determined by the Engineer. 

It is to be expected that a loss of density in the upper portion of each 
subgrade may occur due to the elements, or for lapse of time, or for other 
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reasons. Recompaction to the specified density will be required prior to 
placement of any subsequent course and no additional compensation will be 
allowed therefor. The requirements of this paragraph shall also apply to 
subgrades that were constructed under previous contracts. 


203.03.18 Compaction, Rock Embankment. Field density tests will 
not be required on rock embankment. In lieu thereof, the required compaction 
shall be tested by proof rolling. In this case, compaction shall be attained and 
tested by using construction methods and equipment as follows: 

(a) Methods. The material for the embankment shall be deposited, spread, 
and leveled the full width of the embankment, and in layers not exceeding 
eight (8) inches in thickness before compaction, except large rock fills in 
which the layer thickness may be one and one-third (1'/3) times the vertical 
dimension of maximum size material. The maximum layer thickness shall not 
exceed four (4) feet. 

Hauling and leveling equipment shall be routed and distributed over each 
layer of the fill in such a manner as to make use of the compaction afforded 
thereby. In addition, one (1) of the rollers, vibrators, or compactors meeting 
the requirements set forth under paragraph (b) below, shall compact the 
embankment full width with a minimum of three (3) complete passes for each 
layer of embankment. The compacting equipment shall not exceed a speed of 
five (5) miles per hour and shall work continuously with the grading equip- 
ment. 

Rolling shall be done in a longitudinal direction along the embankment and 
shall generally begin at the outer edges and progress toward the center. The 
travel paths of traffic and construction equipment shall be kept dispersed over 
the entire width of the embankment so as to aid in obtaining uniform 
compaction. Weights of equipment used in making embankments over soil 
having an excessive moisture content may be limited, if, in the judgment of 
the Engineer, such limitations are necessary in order to maintain the fill in a 
satisfactory condition. 

Water shall be applied to the embankment in the amount necessary to obtain 
the required compaction. 

(b) Equipment. Compaction equipment shall be adequately designed to 
obtain compaction requirements without adverse shoving, rutting, displace- 
ment, or loosening and shall meet the requirements hereinafter specified. 
Rollers shall have displayed thereon, in permanent legible characters, the 
manufacturer’s guaranteed net operating weights as distributed on each axle. 

Sheepsfoot or tamping rollers shall consist of metal drums or shells, not less 
than four (4) feet in diameter, equipped with self-cleaning tamping feet 
projecting at least seven (7) inches from the face of the drum or shell. The 
cross sectional area of the face of each tamping foot shall be not less than four 
(4) nor more than twelve (12) square inches. The feet shall be uniformly 
spaced on the roller. The weight and dimensions of the roller, the number, 
spacing, and dimensions of the tamping feet and the provisions for adding 
ballast, shall be such that the total load on a single row of the tamping feet in 
contact with a level surface can be made as great as two hundred (200) pounds 
per inch of length of roller drum. The weight shall be adjusted to that which 


[ 110 ] 


EXCAVATION AND EMBANKMENT 203 


will produce the specified density with the least number of passes. Tamping 
rollers shall make at least three (3) complete coverages of the material being 
compacted and rolling shall continue until the tamping feet ‘‘build up”’ or 
‘walk out’’ of the surface. 

Grid rollers shall consist of at least two (2) similar metal drums, not less 
than five (5) feet in diameter, whose cylindrical faces present the appearance 
of an open woven bar mesh. The drums shall be at least two and one-half (2'/2) 
feet long and they shall be independently mounted close together on the same 
axle. The complete roller, when operating without ballast, shall weigh not 
over six (6) tons or two hundred (200) pounds per inch of length of roller 
drum. Arrangements shall be provided for adding ballast, to such an extent 
that the total weight of the unit can be increased to at least fifteen (15) tons and 
four hundred fifty (450) pounds per inch of length of roller drum. 

Pneumatic tired rollers shall be of an approved, self-propelled, reversible 
type and shall have not less than seven (7) wheels mounting pneumatic tires of 
equal size which may be either treaded or smooth faced, but which shall all be 
alike. Wheels shall be equally spaced along both axle lines so that their center 
to center distance is not greater than one and seven-eighths (17/s) times the 
nominal tire width and they shall be arranged so that those on one (1) axle 
track midway between those on the other. Tires shall be capable of operating 
at inflation pressures up to one hundred twenty (120) pounds per square inch. 
They shall be kept uniformly inflated at whatever operating pressure is 
specified so that the difference between the pressure in any two (2) tires shall 
never exceed five (5) pounds per square inch. The Contractor shall provide 
means for checking the tire pressure on the job at any time. For each size and 
type of tire used, the Contractor shall furnish the Engineer a copy of the tire 
manufacturer’s chart showing the internal volume of the tire as well as the 
relationship between wheel load, inflation pressure, and tire contact width and 
area. The roller shall be equipped with a means of adjusting its total weight by 
ballasting so that the load per wheel can be varied from three thousand five 
hundred (3,500) to eight thousand (8,000) pounds. The Contractor shall 
furnish the Engineer a copy of the roller manufacturer’s calibration chart for 
the ballast box showing the empty or tare weight of the roller. In operating, 
the tire inflation pressure and the wheel loads shall be adjusted as required to 
meet the requirements of each particular application and of the material being 
rolled. On the axle having an even number of wheels, the wheels shall be 
arranged to oscillate in pairs or they may be individually sprung. The roller 
shall be equipped with dual operating controls, power steering and some type 
of fluid drive or torque converter. 

Pneumatic tired rollers meeting the requirements of the proof roller may be 
used in lieu of those specified above. 

Pneumatic tired compactors shall have not less than four (4) wheels abreast 
on the line of the main axle. The compactor shall be so articulated or shall 
have pairs of wheels mounted on oscillating axles in such a manner as to 
insure that a constant and uniform load is carried by each wheel. Wheels shall 
be uniformly spaced along axle lines so that their center to center distance is 
not greater than one and three-fourths (1*/4) times the nominal tire width. If 
there is more than one (1) line of axles, then the wheels on each line shall be 
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spaced the same distance apart and shall be so aligned that the wheels on one 
(1) axle will track midway between those on the other. All tires shall be of 
equal size and diameter and shall be capable of operating at an air pressure of 
at least ninety (90) pounds per square inch. They shall be kept uniformly 
inflated so that the difference in the pressure in any two (2) tires shall never 
exceed five (5) pounds per square inch and means shall be provided for 
checking the tire pressure on the job at any time. For each size and type of tire 
used, the Contractor shall furnish the Engineer a copy of the tire manufactur- 
er’s chart showing the internal volume of the tire as well as the relationship 
between wheel load, tire inflation pressure, and tire contact width and area. 
When operating light, no wheel on any axle shall carry a load of more than 
five thousand (5,000) pounds. Means shall be provided for adding sufficient 
ballast so that each wheel may be loaded to at least twenty-five thousand 
(25,000) pounds. In addition, the compactor shall be capable of applying to 
the ground, loads as great as fifty (50) tons and twelve hundred (1,200) 
pounds per linear inch on nominal tire width, measured along an axle line. 
The weight of the compactor and the air pressure in the tire shall be adjusted 
to that which will produce the specified density with the least number of 
passes without exceeding the shear value of the soil. The Contractor shall 
furnish the Engineer with a copy of the roller manufacturer’s calibration chart 
for the ballast box showing the volume of the box, in cubic feet, for at least 
three (3) inch increment of depth and also showing the empty or tare weight of 
the roller. Compactors shall make at least two (2) complete coverages of each 
layer of material being compacted or at least four (4) coverages in the cases of 
compactors having only a single line of axles. The compactor, together with 
its towing unit, if any, shall be capable of making a one hundred eighty (180) 
degree turn in a width of not over thirty (30) feet. 

Vibratory compactors shall not be used until approved by the Engineer. 

The proof roller shall be a pneumatic tired roller or pneumatic tired 
compactor weighing not less than fifty (50) tons and capable of applying to the 
ground loads of not less than twenty-five thousand (25,000) pounds per 
wheel. All tires shall be of equal size and diameter and shall be capable of 
operating at an air pressure of at least ninety (90) pounds per square inch. 
They shall be kept uniformly inflated so that the difference in the pressures in 
any two (2) tires shall never exceed five (5) pounds per square inch and means 
shall be provided by the Contractor for checking the tire pressure on the job at 
any time. 

(c) Tests. Subsequent layers shall not be placed until the previous layer of 
the embankment is compacted to the degree that no further appreciable 
deflection is evidenced under the action of proof rolling equipment, as 
determined by the Engineer. 

Rolling and proof rolling may be deleted on any layer or portion thereof 
when, in the judgment of the Engineer, accomplishment is physically imprac- 
tical. 

Payment for rolling and proof rolling or for the correction of any subgrade 
weakness or deficiencies disclosed by the proof rolling operation shall be 
considered subsidiary to the price bid for the ‘‘excavation’’ item. 


203.03.19 Maintenance. Embankment material which may be lost or 
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displaced as a result of natural settlement of the ground or foundation upon 
which the embankment is constructed shall be replaced by the Contractor with 
acceptable material from excavation or borrow, etc. The quantity of material 
required will be paid for at the regular contract price for the type of materials 
used, also overhaul, if applicable, and no additional compensation will be 
allowed therefor. 

The Contractor shall, at his expense, remove and replace with acceptable 
material, any embankment or portion thereof which has been constructed with 
unapproved material as well as remove and replace portions of the embank- 
ment which may become unstable or displaced as the result of carelessness or 
negligence on his part. 


METHOD OF MEASUREMENT 


203.04.01 Measurement. Unless otherwise specified, excavation will 
be measured on a volume basis by cross sectioning the area to be excavated 
and computing neat lines for an end area. The average end area method will 
be used with no allowance made for curvature. If for any reason it is 
impossible or impractical to measure quantities by average end areas, the 
Engineer will compute the quantities by a method which, in his opinion, is 
best suited to obtain an accurate determination. 

The quantity of excavation to be measured for payment will be the number 
of cubic yards excavated and placed as required. The estimated quantities 
shown on the plans, plus or minus authorized quantity changes, will be the 
quantity used for payment. The State or the Contractor may, however, request 
a final measurement, in which case the final cross sections will be taken. 
When final cross sections are taken, the determination of quantities derived 
therefrom will be the quantities used for payment. Furthermore, when the 
Contractor requests final measurement, and quantities thus determined are 
less than the planned quantities plus authorized changes, the Contractor shall 
reimburse the State for the State’s expenses incurred by such final measure- 
ment. 

When changes are made during construction such as widening cuts, chang- 
ing grades, disposing of unsuitable material, stockpiling selected material, 
and other changes resulting in increases or decreases in quantities, then 
additional measurements for payment will be made by the Engineer as 
hereinafter outlined: 

(a) Unsuitable Material. When the removal and disposal of unsuitable 
material is shown in the contract documents, such material will be measured 
for payment as excavation for the related item. 

Removal and disposal of unsuitable material, not shown on the plans, will 
be measured and paid for as “‘roadway excavation’’ and “‘overhaul.’’ How- 
ever, if removal and disposal of unsuitable material not shown on the plans 
requires special equipment or unusual operations, it may be paid for as extra 
work according to the provisions of subsection 104.03, ‘‘Extra Work.’ 

No measurement will be made of suitable material temporarily removed and 
replaced to facilitate compaction of material. 

(b) Overbreak. All sideslope overbreak as defined in subsection 
203.03.05, “‘Overbreak,’” shall not be paid for. 
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Rock removed to a maximum depth of six (6) inches below subgrade will be 
measured for payment provided the rock has been removed sufficiently to 
permit accurate cross sectioning. Replacement to this depth shall be with 
material designated on the plans or approved by the Engineer and will be 
measured and paid for at the contract unit price for the material used. 

Rock loosened or removed in excess of six (6) inches below subgrade will 
not be measured or paid for. When ordered by the Engineer, the loosened 
material will be removed and the resultant space refilled with approved 
material at the expense of the Contractor. 

(c) Widening Cuts. If the Engineer directs the Contractor to excavate 
beyond the limits of the typical cross section and before the excavation is 
substantially completed, the material shall be classified as “‘roadway excava- 
tion’’ and shall be paid for at the contract bid price. However, if widening cuts 
requires special equipment, or unusual and extra expense, it may be paid for 
as extra work according to the provisions of subsection 104.03, ‘‘Extra 
Work.” 

(d) Selected Material. Selected material stockpiled as provided in subsec- 
tion 203.03.09, *“‘Selected Material,’’ will be measured for payment as road- 
way excavation both in its original position and also from the stockpile. 
Measurement of the material taken from stockpile will be made of the volume 
actually removed. 

(e) Surplus Material. Surplus excavated material will be measured for 
payment as roadway excavation and no further compensation will be allowed 
by virtue of the method of disposing, placing, or widening embankments 
caused from such surplus material. Any additional ‘“‘overhaul’’ resulting from 
the disposal of surplus material beyond the designated balance will be mea- 
sured for payment. 

(f) Slides and Slipouts. In the event of slides and slipouts, the Engineer 
and Contractor shall negotiate in each case and decide the relative difficulty of 
performing the work, and payment will be made either as ‘‘roadway excava- 
tion”’ or as ‘extra work’’ as provided in subsection 104.03, “‘Extra Work.”’ 

Where slopes have been previously completed by the Contractor, the cost of 
resloping required in areas where unstable material is removed will be paid 
for as extra work as provided in subsection 104.03, “‘Extra Work.”’ 

The cost of pioneering work necessary to make slide or slipout areas 
accessible to normal excavation equipment and the cost of necessary clearing 
and grubbing will be paid for as extra work as provided in subsection 104.03, 
‘Extra Work.’ 

Only those quantities of slide or slipout material which are authorized and 
actually removed will be measured for payment. 

(g) Overhaul. Attention is directed to Section 205, ‘‘Overhaul.’’ 

Excavation in excess of the staked or authorized cross section will not be 
measured for payment, except as outlined above. 

Material used for surcharge, whether shown on the plans or called for by 
the Engineer, will be measured for payment as roadway excavation. If the 
surcharge is to be placed and removed under the terms of the same contract, 
the material will be measured for payment both in its original position and 
also from the surcharge position. 
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Earthwork quantities within the limits of “‘slope rounding” will not be 
measured for payment. 

V-type ditches will be measured parallel to the ground and each one 
hundred (100) linear feet shall constitute a unit of measure. The volume of 
excavation for such ditches will not be measured for payment. 

All excavation items shall be measured for payment in their original 
position. 

The quantity of borrow embankment or selected borrow embankment to be 
measured for payment shall be the required number of cubic yards of embank- 
ment complete and in place in the accepted work. The estimated quantities 
shown on the plans, plus or minus authorized quantity changes, will be the 
quantity used for payment. Borrow embankment or selected borrow embank- 
ment material placed outside of the staked or authorized cross section will not 
be measured for payment. The State or the Contractor may, however, request 
a final measurement in which case final cross sections will be taken. When 
final cross sections are taken the determination of quantities derived therefrom 
will be the quantities used for payment. Furthermore, when the Contractor 
requests final measurement and the quantities thus determined are less than 
the planned quantities plus authorized changes, the Contractor shall reimburse 
the State for the State’s expenses incurred by such final measurement. 

All measurements will be made in accordance with subsection 109.01, 
‘*‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


203.05.01 Payment. The accepted quantities of excavation measured as 
_ specified in subsection 203.04.01, ‘‘Measurement,’’ will be paid for at the 
contract unit price bid for each of the pay items listed in the bid schedule. 
Such price shall include excavating, loading, hauling (except as provided in 
Section 205, “‘Overhaul’’), depositing, spreading, watering, compacting, and 
maintaining the material complete and in place. 

The accepted quantities of material for borrow embankment or selected 
borrow embankment will be paid for at the contract unit price bid per cubic 
yard for “‘borrow embankment”’ or ‘“‘selected borrow embankment,’’ which 
price shall be full compensation for furnishing all materials, loading, hauling, 
depositing, spreading, watering, compacting, and maintaining the material 
complete and in place. 

Removal of overburden from material sources (if required) will not be 
measured or paid for directly but the cost thereof shall be considered included 
in the contract unit price bid for other items of work. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.’ 

Payment will be made under: 
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SECTION 204 


ROUNDED AND TRANSITION SLOPES 


DESCRIPTION 


204.01.01 General. This work shall consist of rounding and shaping 
slopes in accordance with the plans and where designated by the Engineer. 


CONSTRUCTION 


204.03.01 General. The top of cut slopes shall be rounded by excavat- 
ing to blend the cut slopes with the adjacent natural terrain. At the intersection 
of cuts and fills, slopes shall be adjusted and warped to blend into each other 
or into the natural ground surface without noticeable break. 

Slopes will be staked for flattening and rounding in places where the 
material is other than solid rock. Rock formations such as shales, decomposed 
sandstone, and granite that can be readily excavated by means of hand tools, 
shall have the slopes flattened and rounded the same as earth slopes. A layer 
of earth overlying a rock cut shall be rounded above the rock the same as earth 
slopes. Where the depth of cut is insufficient to provide the full rounding 
required, the distance for rounding shall be proportionately adjusted. 

Slope rounding and warping shall also apply to all drainage ditches when 
such rounding will improve the appearance of the roadside. 

Whenever the treatment of the slopes may destroy or injure standing timber, 
' trees, or other vegetation which should be preserved, adjustments in slope 
grading will be made. These adjustments shall be effected by a gradual 
transition from the theoretical grading section required. 

The degree of smoothness required in rounding and warping slopes shall be 
as specified in subsection 203.03.06, *‘Slopes.”’ 


METHOD OF MEASUREMENT 


204.04.01 Measurement. The quantity of rounded cut slopes or road- 
way ditch slopes to be paid for shall be measured in linear feet of slopes, 
treated as specified, measured along the roadway ditch each side of the 
roadway centerline. The quantity of rounded embankment slopes to be paid 
for shall be measured in linear feet, treated as specified, measured along the 
centerline of the embankment to be rounded, and each side shall be consid- 
ered separately. In all cases, each one hundred (100) feet shall constitute the 
unit of one (1) station. Earthwork quantities within the limits of ‘‘slope 
rounding’’ will not be measured for payment. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


204.05.01 Payment. The accepted quantity of slope rounding measured 
as specified in subsection 204.04.01, ‘‘Measurement,” will be paid for at the 
contract unit price bid per station of the completed work. 


[ dial? 


204 ROUNDED AND TRANSITION SLOPES 


All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.” 

Payment will be made under: 

Pay Item Pay Unit 
SOP ROU MC Lie oe eS ek Sh Te ALT eae cet Pa) SEL One CRO Shae od OR Ok eave Stations 
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SECTION 205 


OVERHAUL 


DESCRIPTION 


205.01.01 General. This work shall consist of authorized hauling of 
roadway excavation in excess of the free-haul distance. 

Free-haul distance is the specified distance that excavated material shall be 
hauled without additional compensation. Unless otherwise provided in the 
contract documents, the free-haul distance shall be two thousand (2,000) feet. 


METHOD OF MEASUREMENT 


205.04.01 Measurement. The item of “‘overhaul’’ applies to roadway 
excavation only. Overhaul involving any other material will not be measured 
or paid for directly but the cost thereof shall be considered included in the 
contract unit price bid for the particular item involved and no further compen- 
sation will be allowed therefor. 

The quantity of overhaul measured for payment will be the number of yard 
miles calculated and shown on the plans, plus or minus quantities covered by 
approved changes. The Engineer or the Contractor may request recalculation 
of quantities and such request shall be in writing. When quantities are 
recalculated, the quantities derived therefrom will be the quantities used for 
payment. All calculations will be made according to the requirements of this 
subsection. 

The limit of free-haul shall be determined from a mass diagram by fixing on 
the volume curve, two (2) points, one (1) on each side of the neutral grade 
point, one (1) in excavation and the other in embankment, such that the 
distance between them equals the free-haul distance, and the included quantity 
of excavation and embankment are in balance. All materials within the free- 
haul limit shall be eliminated from further consideration. The distance 
between the center of gravity of the remaining mass of excavation and the 
remaining mass of embankment minus the free-haul distance shall be the 
overhaul distance. The quantity of overhaul shall be the product of the 
overhaul distance measured in miles multiplied by the number of cubic yards 
of material hauled in excess of the free-haul distance. Analytical methods may 
be used for computing overhaul in lieu of the mass diagram method described 
herein. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


205.05.01 Payment. The accepted quantities of overhaul measured as 
specified in subsection 205.04.01, ‘‘Measurement,’’ will be paid for at the 
contract unit price bid per yard mile of the completed work. 

When overhaul does not appear as an item in the proposal, the contract unit 
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price bid per cubic yard for roadway excavation shall be considered as 
including payment for overhaul. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.” 

Payment will be made under: 
Pay Item Pay Unit 
CO ver tisa inh sa he Ok a aad rae ee ee me ee 8 ee 
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SECTION 206 


STRUCTURE EXCAVATION 


DESCRIPTION 


206.01.01 General. This work shall consist of the removal of all mate- 
rial of whatever nature encountered for the construction of foundations for 
bridges, retaining walls, headwalls for culverts, and other structures; the 
excavation of trenches for pipe and box culverts, cut-off walls for slope paving 
and concrete aprons, footings for riprap, and other excavation specifically 
designated on the plans, in these specifications, or in the special provisions as 
structure excavation, including the work of disposing of surplus material and 
cleaning up the sites. Structure excavation shall include dewatering and the 
furnishing of all equipment and the construction or installation of all coffer- 
dams, cribs, and other facilities which may be necessary to perform the 
excavations and the subsequent removal of such facilities except where they 
are required or permitted by the plans or specifications to remain in place. it 
shall also include all the necessary clearing and grubbing within the proposed 
structure area and removing old structures or parts thereof as required if the 
proposal does not include separate bid items for such work. 

For specific requirements pertaining to the excavation involved in the 
installation of pipe culverts and underground piping, attention is directed to 
those sections of these specifications governing such work. 

__ When shoring, cribbing, or cofferdams are to be used, the Contractor shall 

be responsible for designing and constructing such shoring, cribbing, or 
cofferdams. The shoring, cribbing, or cofferdam shall be safe and adequate to 
provide the necessary rigidity and support the loads imposed. 

Design calculations along with detailed drawings of the shoring, cribbing, 
or cofferdam shall be furnished by the Contractor to the Engineer for approval 
in accordance with subsection 105.02, ‘‘Plans and Working Drawings,’ of 
these specifications. If such plans are not satisfactory to the Engineer, the 
Contractor shall make such changes in them as may be required. Construction 
of such shoring, cribbing, or cofferdam shall not begin until the Engineer has 
reviewed and approved the drawings. 


206.01.02 Classification. Classification of structure excavation will not 
be made on the basis of materials or conditions encountered. Classification of 
excavation, if made, will be on the basis of the material removed between 
certain elevations, and such classification as shown on the plans or set forth in 
the special provisions shall not be changed regardless of the material encoun- 
tered. 


CONSTRUCTION 


206.03.01 General. The Contractor shall notify the Engineer a sufficient 
time in advance of the beginning of excavation for structures so that elevations 
and measurements may be taken of the existing ground before it is disturbed 
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and of existing substructure units within the limits of excavation for strictures 
before they are removed. Any material excavated or removed before these 
measurements have been taken will not be paid for. 

The excavated area shall conform to the outlines of the footings, as shown 
on the plans, and shall be of sufficient size to permit placing of the full width 
and length of the footings shown. The elevation of the bottoms of footings as 
shown on the plans shall be considered as approximate only, and the Engineer 
may order, in writing, such changes in dimensions or elevation of footings as 
may be necessary to secure a Satisfactory foundation. 

Unless otherwise permitted by the Engineer, foundations for culvert pipe 
and structures shall be compacted to not less than ninety (90) percent of the 
maximum density as determined by Test Method No. Nev. T101. Test 
Methods No. Nev. T102 or T103 may be used to determine the in-place 
density. Test method to be determined by the Engineer. 

All rock or other hard foundation material shall be freed from all loose 
material, cleaned and cut to a firm surface, either level, stepped, or serrated, 
as may be permitted by the Engineer. All seams and crevices shall be cleaned 
out and filled with concrete mortar or grout. 

Where masonry is to rest on material other than rock or boulders, special 
care must be given not to destroy its bearing value. 

Should the Contractor remove foundation excavation below grade, he shall 
backfill to the required elevation at his own expense with backfill or with 
foundation fill in a manner satisfactory to the Engineer. 

Wet pits shall be unwatered for inspection and for construction of founda- 
tions unless otherwise provided. 

Excavated material which is suitable for backfilling shall be so utilized or 
used in embankments, in a manner satisfactory to the Engineer. Surplus or 
unsuitable material shall be disposed of so as to cause no obstruction to flow 
of streams; or otherwise impair the efficiency or appearance of the structure. 
It shall be disposed of in such manner as to prevent damage to property or the 
creation of unsightly conditions, and shall not be placed where it will interfere 
with the operation of drains or impair the roadway ditches, etc. 


206.03.02 Inspection. After each excavation is completed, the Contrac- 
tor shall notify the Engineer, and no masonry shall be placed until the 
Engineer has approved the depth of excavation and the character of the 
foundation material. 


METHOD OF MEASUREMENT 


206.04.01 Measurement. The quantity of structure excavation mea- 
sured for payment will be the number of cubic yards calculated and shown on 
the plans, plus or minus quantities covered by approved changes. The Engi- 
neer or the Contractor may request recalculation if a possible error is 
suspected in the quantities shown on the plans. If the Contractor requests 
recalculation of quantities, such request shall be in writing. When quantities 
are recalculated, the quantities derived therefrom will be the quantities used 
for payment. All calculations will be made according to the dimensions shown 
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on the plans. Only those quantities complete and in place will be measured for 
payment. 

The yardage of water or any other liquid will not be included in the 
measurement for payment, except that the yardage of mud, muck, or similar 
semi-solid matter not resulting from construction operations and which cannot 
be pumped or drained away shall be included. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.’ 


BASIS OF PAYMENT 


206.05.01 Payment. The accepted quantity of structure excavation mea- 
sured as provided in subsection 206.04.01, ‘“‘Measurement,’’ will be paid for 
at the contract unit price bid per cubic yard, which payment will be full 
compensation for clearing, grubbing, cofferdams, cribs, sheeting, shoring, 
bracing, pumping, unwatering, and disposing of all materials, as well as any 
other additional work which may be required to comply with safety regula- 
tions, including, but not limited to, additional sloping outside the designated 
pay limits. 

No compensation will be made for the removal and disposal of material 
which may come into an excavation from outside the designated limits or for 
the removal and disposal of swell material resulting from the driving of piles 
in an excavation. 

When an item for structure excavation does not appear in the proposal, 
structure excavation will be considered as incidental to the installation of the 
structure and compensation shall be considered as being included in the 
contract prices for other items of work. 

All payments will be made in accordance with subsection 109.02, ‘“‘Scope 
of Payment.”’ 

Payment will be made under: 

Pay Item Pay Unit 
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SECTION 207 


BACKFILL 


DESCRIPTION 


207.01.01 General. This work shall consist of placing and compacting, 
to the lines designated on the plans or as established by the Engineer, backfill 
or granular backfill material in excavations for bridges, retaining walls, 
headwalls or culverts, and other structures; placing and compacting backfill 
or granular backfill material in trenches for culverts and pipes; and other 
backfill specifically designated in the contract documents as structure backfill. 
This item does not include backfilling minor miscellaneous structure excava- 
tions outside the limits of the roadway. 

When the terms “‘backfill’’ or “‘structure backfill’’ are used herein, they 
shall be construed to mean backfill or granular backfill, or both. 


MATERIALS 


207.02.01 Backfill. Material used for backfill shall be of a quality 
acceptable to the Engineer. The backfill material shall be free from stones or 
lumps of material exceeding three (3) inches in greatest dimension and shall 
be free from sod, frozen earth, and organic materials. Acceptable material 
from excavation may be used for backfilling unless granular backfill is 
specified and the material from excavation does not conform to the require- 
ments therefor. 

Material used for backfill shall conform to the Materials and Testing 
Laboratory’s current requirements for pH, resistivity, and sodium sulphate for 
the type of structure or pipe to be backfilled. The material shall be tested and 
approved prior to use. 


207.02.02 Granular Backfill. Material used for granular backfill shall 
consist of natural sand or a mixture of sand with gravel, crushed gravel, 
crushed stone, or other broken or fragmented material to fill the voids in the 
coarser material. In addition thereto, the material shall conform to the 
following requirements: 

Percentage by Weight 


Sieve Sizes Passing Sieve 
Fe 100 
No. 4 35-100 

No. 200 0-15 


The liquid limit of the material shall not be greater than thirty-five (35) and 
the plasticity index shall not be more than ten (10). 

Material used for granular backfill shall conform to the Materials and 
Testing Laboratory’s current requirements for pH, resistivity, and sodium 
sulphate for the type of structure or pipe to be backfilled. The material shall 
be tested and approved prior to use. 
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CONSTRUCTION 


207.03.01 General. Compaction of backfill or embankment around all 
structures shall be secured with mechanical tamping units and the material 
shall be placed at a rate which will permit efficient use of mechanical tampers 
in securing the required compaction. 

Unless otherwise permitted by the Engineer, foundations for culvert pipe 
and reinforced concrete boxes shall be compacted to not less than ninety (90) 
percent of the maximum density as determined by Test Method No. Nev. 
T101. Test Methods No. Nev. T102 or T103 may be used to determine the in- 
place density. Test method to be determined by the Engineer. 

Backfill material shall be placed in uniform horizontal layers not exceeding 
eight (8) inches in loose thickness before compaction and shall be brought up 
uniformly on all sides of the structure or improvement. Each layer of backfill 
shall be moistened as necessary and thoroughly compacted until ninety (90) 
percent of the maximum density 1s achieved, except that each layer of backfill 
so placed within the limits shown on the plans for selected borrow embank- 
ments for approaches to bridges shall be thoroughly compacted until ninety- 
five (95) percent of the maximum density is achieved. In all instances, Test 
Methods No. Nev. T101, T102, or T103 may be used to determine the in- 
place density. Test method to be determined by the Engineer. 

Compaction of backfill material by ponding or jetting will not be permitted. 

Material resulting from structure excavation and not used as structure 
backfill shall be deposited in roadway embankments in accordance with the 
requirements specified elsewhere or otherwise disposed of along the roadway 
in a manner approved by the Engineer and no additional compensation will be 
allowed for such work. 

Structure backfill shall not be placed until the structure or facilities have 
been inspected by the Engineer and approved for backfilling. Backfill material 
shall not be deposited against the back of concrete abutments, concrete 
retaining walls, or the outside walls of concrete box culverts until the concrete 
has reached an age of fourteen (14) days or the concrete has developed a 
strength of two thousand five hundred (2,500) pounds per square inch in 
compression as determined by Test Method No. Nev. T475. 

Where backfill is placed against waterproofed surfaces, care shall be taken 
that no damage is done to the waterproofing material. 


207.03.02 Placing and Compacting at Abutments, Piers, Wingwalls, 
and Retaining Walls. With the approval of the Engineer, all spaces exca- 
vated and not occupied by abutments, piers, or other permanent work shall be 
refilled with earth up to the surface of the surrounding ground or to the limits 
designated on the plans or as described herein. All backfill shall be thoroughly 
compacted in accordance with the provisions set forth in subsection 
207703;017) General.” 

Where backfill is to be placed on one (1) side of an abutment, wingwall, 
pier, or headwall, care shall be exercised to prevent over compacting to the 
point of displacing line or batter or both. 

Existing slopes which are shaped so as to cause a wedge action in the 
backfill, shall be step-cut or benched before backfilling. 
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207.03.03 Placing and Compacting at Culverts. After the bedding has 
been prepared and the culverts installed or constructed as required by the 
pertinent specifications, acceptable material from excavation or from other 
sources shall be placed along both sides of the culvert equally in uniform 
layers not exceeding eight (8) inches in depth (loose measurements), wetted as 
required and thoroughly compacted to the density requirements as set forth in 
subsection 207.03.01, ‘‘General.”’ 

Special care shall be taken in placing and thoroughly compacting the 
material under the haunches of all pipe. 

Unless otherwise directed, the backfilling shall continue as described to the 
level of the ground or to an elevation six (6) inches above the structure in the 
case of a pipe culvert in projection, or even with the top of the structure in the 
case of an RCB culvert in projection. 

No construction or other traffic shall be permitted to cross any culvert until 
a safe minimum depth of fill above the culvert has been placed and consoli- 
dated in accordance with these specifications. The contractor shall be solely 
responsible for protecting the structure from superimposed loading created by 
construction equipment or otherwise and shall repair any damage done to the 
structure or replace the structure as ordered without extra compensation. 

Special care shall be taken in backfilling arches, particularly half-circle 
arches. The arch shall be covered in layers, each layer conforming to the 
_ shape of the arch and tamped thoroughly. 


207.03.04 Placing and Compacting of Bin-Type Retaining Walls. 
Placing and compacting backfill material for bin-type retaining walls shall 
- progress concurrently with the assembly of the bins, and backfilling around 
the outer sides thereof shall be kept approximately level with the inside fills. 
The materials shall be thoroughly tamped and meet the density requirements 
as set forth in subsection 207.03.01, “‘General.’’ Care shall be exercised to 
completely fill the depressions of stringers and spacers without over compact- 
ing to the point of displacing them for established line and batter. 


METHOD OF MEASUREMENT 


207.04.01 Measurement. The quantity of backfill or granular backfill 
measured for payment will be the number of cubic yards calculated and shown 
on the plans, plus or minus quantities covered by approved changes. The 
Engineer or the Contractor may request recalculation if a possible error is 
suspected in the quantities shown on the plans. If the Contractor requests 
recalculation of quantities, such request shall be in writing. when quantities 
are recalculated, the quantities derived therefrom will be the quantities used 
for payment. All calculations will be made according to the dimensions shown 
on the plans. Only those quantities complete and in place will be measured for 
payment. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


207.05.01 Payment. The accepted quantities of backfill or granular 
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backfill measured as provided in subsection 207.04.01, *“‘Measurement,’’ will 
be paid at the contract unit price bid per cubic yard for backfill or granular 
backfill. 

When structure excavation is unacceptable as backfill and backfill material 
is obtained from the roadway prism or from borrow or from base materials, it 
will be paid for both as backfill and the respective bid item from which it is 
obtained. When granular backfill is called for it will be paid as granular 
backfill only and no further compensation will be paid for borrow or base 
items. 

Payment for backfill or granular backfill shall be full compensation for 
furnishing, hauling, watering, and compacting all material. 

When an item for backfill does not appear in the proposal, backfill will be 
considered as incidental to the installation of the structure and compensation 
shall be considered as being included in the contract prices for other items of 
the work. 

All payments will be made in accordance with subsection 109.02, ‘“Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Baek filles Gt eee Oech aed Maer eee. eet ade ce Ro ee Cubic Yard 
Granular’ Backfillaniv Sov Gr Se ee Ee ee Oe eerie ee te Cubic Yard 
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SECTION 208 


FOUNDATION FILL 


DESCRIPTION 


208.01.01 General. This work shall consist of furnishing and placing 
sand, gravel rock, or any suitable combination of these materials in areas 
where unstable foundation materials have been excavated below the founda- 
tion elevation for culverts, bridges, and all other structures in accordance with 
these specifications and in conformity with the grades and elevations shown 
on the plans or established by the Engineer. 


MATERIALS 


208.02.01 General. Material shall be as set forth in the special provi- 
sions. 


CONSTRUCTION 


208.03.01 General. Unsatisfactory material shall be removed to the 
depth required and piles driven if designated. Foundation fill shall be placed 
to bring the subfoundations to the required elevation. 

Compaction of foundation fill shall be secured with mechanical tamping 
units or other compaction methods approved by the Engineer. Material shall 
- be placed at a rate which will permit efficient use of compaction methods. 

Unless otherwise permitted by the Engineer, foundation fill shall be com- 
pacted to not less than ninety (90) percent of the maximum density as 
determined by Test Method No. Nev. T101. Test Methods No. Nev. T102 or 
T103 may be used to determine the in-place density. Test method to be 
determined by the Engineer. 

Compaction by ponding or jetting will not be permitted. 


METHOD OF MEASUREMENT 


208.04.01 Measurement. The quantity of foundation fill to be measured 
for payment will be the number of cubic yards measured in accordance with 
the dimensions shown on the plans or established by the Engineer. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


208.05.01 Payment. The accepted quantities of foundation fill measured 
as provided in subsection 208.04.01, ‘‘Measurement,’”’ will be paid for at the 
contract unit price bid per cubic yard of foundation fill complete and in place. 

Full compensation for furnishing, hauling, placing, watering, and compact- 
ing foundation fill shall be considered as included in the contract price paid 
for foundation fill. 
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All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.’’ 
Payment will be made under: 


Pay Item Pay Unit 
Foundations eine ae «Be oe, eee ee eRe ok Re Oe Te OB SE See Cubic Yard 
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SECTION 209 


DRAIN BACKFILL 


DESCRIPTION 


209.01.01 General. This work shall consist of furnishing, hauling, plac- 
ing, and compacting drain backfill material around structures or perforated 
underdrains to the lines designated on the plans or established by the Engi- 
neer. 


MATERIALS 


209.02.01 General. Material shall conform to the requirements as set 
forth in subsection 704.03.01, *‘Drain Backfill.” 


CONSTRUCTION 


209.03.01 Underdrains. The trench shall be excavated and drain back- 
fill placed in accordance with the provisions of Section 607, *‘Underdrains.” 

Trenches for blind drains shall be excavated to the width and depth shown 
on the plans, or established by the Engineer. The trench shall be filled with 
drain backfill material to the depth required by the plans. Any remaining 
upper portion of trench shall be filled with either granular or impervious 
material as may be specified. 

Where drain backfill is part of the structural section, it shall be compacted 
to not less than ninety (90) percent of the maximum density as determined by 
Test Method No. Nev. T101. Test Methods No. Nev. T102 or T103 may be 
used to determine the in-place density. Test method to be determined by the 
Engineer. 

Compacting by ponding or jetting will not be permitted. 


METHOD OF MEASUREMENT 


209.04.01 Measurement. The quantity of drain backfill to be measured 
for payment will be the number of cubic yards measured in accordance with 
the dimensions shown on the plans or established by the Engineer. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


209.05.01 Payment. The accepted quantities of drain backfill measured 
as provided in subsection 209.04.01, **Measurement,” will be paid for at the 
contract unit price bid per cubic yard of drain backfill. 

Full compensation for furnishing, hauling, placing, watering, and compact- 
ing drain backfill shall be considered as included in the contract price paid for 
drain backfill. 

All payments will be made in accordance with subsection 109.02, **Scope 
of Payment.”’ 
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Payment will be ‘made under: 


Pay Item Pay Unit 
Dyrratti eo eirah oe ee er ee ree» rrr ES Se re kt TN to od aareccna i ataeivette Cubic Yard 
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SECTION 210 


WATERING 


DESCRIPTION 


210.01.01 General. This work shall consist of but is not limited to 
furnishing hauling and applying all water required for compaction of embank- 
ment foundation areas, embankments, subgrade, mineral aggregate base and 
surfacing materials, structure backfill, processing cement treated base or 
subgrade material, and for laying dust caused by grading operations and 
traffic. 


MATERIALS 


210.02.01 General. All materials shall conform to the requirements set 
forth in Section -722, **Water.”’ 


CONSTRUCTION 


210.03.01 Equipment. Equipment used for applying water required for 
compacting embankment materials, subgrade, base and surfacing materials, 
and for laying dust shall be pressure type distributors equipped with a spray 
system that will ensure uniform application of water. All the watering equip- 
ment used for the application of water shall be equipped with a positive means 
- of shutoff and the use of equipment not so equipped will not be permitted. An 
approved pump, pipe, hose, and nozzle equipment may be used in embank- 
ment construction. Where the head is sufficient to provide equal pressure, the 
pump requirement may be eliminated. 

The Department does not require that watering equipment be provided with 
measuring or metering devices. 


210.03.02 General. Water for dust control shall be applied in the 
amounts and on the areas designated by the Engineer. 

The Contractor shall apply water in the amount necessary to attain the 
compaction in those materials requiring a specified density. In certain of the 
base courses, water shall be introduced into the aggregate at the plant and 
when necessary to attain the specified compaction, shall be supplemented by 
additional wetting as specified above. 

Excavation areas and borrow pits may be watered prior to excavating 
material. 

When water is applied directly to the roadbed, the material shall be 
processed by suitable equipment until the layer is uniformly wet. Care shall be 
taken to avoid disturbing layers which have been previously placed and 
compacted. 

The Contractor shall make all arrangements for providing an adequate water 
supply. He shall negotiate with owners of supply and sign an agreement with 
each owner prior to removing the water. A copy of said agreement shall be 
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furnished the Engineer. He shall pay all royalties occurring under such 
agreements and shall also obtain any necessary right of way. 


METHOD OF MEASUREMENT 


210.04.01 Measurement. The developing of an adequate water supply, 
the furnishing of all necessary equipment for obtaining water from the source 
or sources, water, and the furnishing of equipment necessary to apply the 
water, will not be measured for payment. 


BASIS OF PAYMENT 


210.05.01 Payment. Full compensation for developing an adequate 
water supply, for furnishing all necessary equipment, for obtaining water 
from the source or sources, for water, and for furnishing of equipment 
necessary to apply the water, shall be considered as included in the contract 
unit price paid for other appropriate items and no separate payment will be 
made therefor. 
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SECTION 211 


EROSION CONTROL 


DESCRIPTION 


211.01.01 General. This work shall consist of preparing slopes, placing 
and compacting topsoil, seeding, fertilizing, mulching, and placing erosion 
control fabric on all graded and disturbed areas in accordance with these 
specifications and the details shown in the contract documents. 


MATERIALS 


211.02.01 General. The materials used shall be those prescribed for the 
several items which constitute the finished work and shall conform to the 
applicable requirements of this section of these specifications and Section 
726, “Roadside Materials.” 


211.02.02 Topsoil. Unless designated in the contract documents, the 
Contractor shall make his own arrangements for obtaining topsoil and he shall 
pay all costs involved. Topsoil shall be transported directly from the source to 
final position unless otherwise permitted. Topsoil shall not be obtained from 
an area known to have noxious weeds growing in it. 

Prior to removal of topsoil from the source, the Contractor shall contact the 
County Weed Control Agency or the State Quarantine Officer for the inspec- 
tion and destruction of injurious and noxious weeds. Topsoil that has been 
treated with herbicides or sterilants shall be reported to the Nevada State 
Department of Agriculture, and an inspection certificate from that agency 
approving the material must be furnished to the Department prior to use of the 
material. 


211.02.03 Seed. All seeds shall conform with all laws and regulations 
pertaining to the sale and shipment of seed required by the Nevada State 
Department of Agriculture and the Federal Seed Act. All shipments of seed 
shall be reported to the Nevada State Department of Agriculture for inspec- 
tion. Seed shall be of the varieties and proportions specified in the contract 
documents. 


211.02.04 Fertilizer. All fertilizer shall conform with all rules and 
regulations governing the registration, licensing, and collection of license fees 
for commercial fertilizer in the State of Nevada as required by the Nevada 
State Department of Agriculture. Commercial! fertilizer formulation and rate 
of application shall be as specified in the contract documents. 


211.02.05 Mulch. (a) Hay or Straw. Hay or straw shall be acceptable 
to the Engineer. All shipments of hay or straw shall be reported to the Nevada 
State Department of Agriculture for inspection. Hay or straw delivered to the 
project shall meet the requirements of the Nevada State Department of 
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Agriculture. Rate of application shall be as specified in the contract docu- 
ments. 

(b) Wood Cellulose Fiber. Wood cellulose fiber shall be manufactured in 
such a manner that after addition and agitation in slurry tanks with fertilizers, 
grass seeds, water, and other improved additives, the fibers in the material 
will become uniformly suspended to form a homogeneous slurry. When 
hydraulically sprayed on the ground, the material shall be uniformly impreg- 
nated with grass seed. Rate of application shall be as specified in the contract 
documents. 


211.02.06 Tackifier. Tackifier used as a tie-down for mulch shall be as 
described in the contract documents. 


CONSTRUCTION 


211.03.01 Preparation. Excavation slopes shall be thoroughly culti- 
vated to the depth shown in the contract documents, after which topsoil, if 
required by the contract, shall be uniformly spread to an approximate thick- 
ness of two (2) inches, the exact thickness will be determined by the Engineer. 

Cultivation of embankment slopes and covering with topsoil will not be 
required unless specified in the contract documents or ordered by the Engi- 
neer. If cultivation of embankment slopes and covering with topsoil 1s ordered 
by the Engineer, the cost of such work will be paid for as extra work as 
provided in subsection 104.03, ‘“‘Extra Work.”’ 

Cultivation shall not be performed until all equipment is through working in 
the area, except equipment required to cultivate the area and spread topsoil. 

After cultivation and prior to seeding, all rocks six (6) inches in smallest 
dimension and larger shall be removed from all slopes to be seeded and 
disposed of as approved by the Engineer. 


211.03.02 Placement of Topsoil. Topsoil shall be evenly spread over 
the specified areas to the depth shown on the plans unless otherwise approved 
by the Engineer. After the topsoil has been spread, all large clods, hard 
lumps, rocks, and litter shall be raked up, removed, and disposed of by the 
Contractor. 

Topsoil shall not be placed when the ground or topsoil is frozen, excessively 
wet, or in the opinion of the Engineer, in a condition detrimental to the work. 

All damage occurring to existing roadbeds, shoulders, walks, curbs, or 
other existing adjacent structures or areas due to the Contractor’s operation in 
hauling and placing the topsoil shall be repaired by the Contractor at his own 
cost and expense. 


211.03.03 Compaction. All topsoil shall be compacted unless otherwise 
specified or approved by the Engineer. Compaction shall be by sheepsfoot 
roller, cleated crawler tractor, or similar equipment approved by the Engi- 
neer, which will produce a minimum of one hundred fifty (150) pounds per 
Square inch ground pressure to a maximum of three hundred (300) pounds per 
square inch ground pressure. Equipment shall be so designed and constructed 
to produce a uniform rough textured surface ready for seeding and mulching, 
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and which will bond the topsoil to the underlying material. The entire area 
shall be covered by a minimum of four (4) passes or two (2) round trips of the 
roller or approved equipment. Compaction equipment shall be operated 
parallel to the natural flow of water on the slopes unless otherwise approved 
by the Engineer. Conveying the roller or approved equipment up and down 
the slopes shall be by means devised by the Contractor, providing that the 
required results are obtained to the satisfaction of the Engineer. After compac- 
tion, the finished grade of the topsoil shall be one (1) inch below the top of all 
curbs, catch basins, and other structures. 

If, in the opinion of the Engineer, water is required to condition the topsoil 
for compaction, it shall be immediately furnished and applied by the method 
and in the amount designated by the Engineer. 


211.03.04 Seeding and Fertilizing. The Contractor shall notify the 
Engineer not less than twenty-four (24) hours in advance of any seeding 
operation and he shall not begin the work until areas prepared or designated 
for seeding have been approved. Following the Engineer’s approval, seeding 
and fertilizing of the approved slopes shall begin immediately. 

Seeding shall not be done during windy weather or when the ground is 
frozen. Seed and fertilizer shall be uniformly spread over the area at the rate 
and mix specified in the contract documents. Seed and fertilizer may be sown 
by one (1) of the following methods: 

(a) An approved type hydro-seeder which utilizes water as the carrying 
agent and maintains a continuous agitator action that will keep seed and 
fertilizer mixed in uniform distribution until pumped from the tank. Pump 
pressure shall be such as to maintain a continuous, nonfluctuating stream of 
solution. 

(b) Approved blower equipment with an adjustable disseminating device 
capable of maintaining a constant, measured rate of material discharge that 
will ensure an even distribution of seed and fertilizer at the rates herein 
specified. 

(c) Helicopters properly equipped for aerial seeding and fertilizing. Heli- 
copters so equipped shall have the following: 

1. Two (2) hoppers or seed compartments each capable of containing a 
minimum of one hundred (100) pounds of grass seed or granular fertilizer. 

2. Power-driven, readily adjustable disseminating mechanisms capable 
of maintaining a constant, measured rate of distribution of grass seed or 
granular fertilizer. 

3. Where liquid fertilizer is furnished in lieu of dry granular fertilizer, 
the helicopter shall be equipped with two (2) barrels or containers capable of 
containing a minimum of fifteen (15) gallons each. Distribution shall be by a 
spray boom of sufficient size and length, fitted with proper nozzles to 
distribute uniformly, liquid fertilizer as herein specified. 

(d) Approved power-drawn drills, with double-disc front delivery openers, 
and depth bands for positive depth control. Depth control shall be set at a 
depth of three-fourths (7/4) inch for consistent furrow bottom placement. An 
approved deep furrow drill may be used where it is determined the seedbed is 
firm and there is little danger of soil blowing. An approved spreader may be 
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used for fertilizer placement. Drills and spreaders shall be calibrated before 
use on the project. 

Areas inaccessible to above methods of application shall be seeded and 
fertilized by approved hand methods. Distribution of the material shall be 
uniform and at the rates specified. 

It shall be the Contractor’s responsibility to provide qualified personnel 
experienced in all phases of the seeding and fertilizing operation, equipment, 
and methods as herein specified. 


211.03.05 Spreading Mulch. (a) Hay or Straw. Hay or straw mulch 
shall be furnished, hauled, and evenly applied at the rates indicated, and shall 
be spread by means of an approved type mulch spreader. The spreader shall 
produce a uniform distribution of the hay, without cutting or breaking it into 
short stalks. Areas beyond the range of the mulch spreader shall be mulched 
by approved hand methods. Distribution of the material shall be uniform and 
at the rate specified in the contract documents. 

Straw, grass, hay, or shredded bark, unless otherwise specified, shall be 
anchored into the soil by use of a disc, sheepsfoot roller, or similar equipment 
approved by the Engineer. Anchoring shall be to a depth of two (2) inches, 
across the slope, and with no more than one (1) pass of the equipment on the 
same surface. 

(b) Wood Cellulose Fiber. Wood cellulose fiber utilized as a mulch may 
be applied with seed and fertilizer by approved hydraulic equipment. The 
equipment shall have a built-in agitation system with an operating capacity 
sufficient to agitate, suspend, and homogeneously mix a slurry of the specified 
amount of fiber, fertilizer, seed, and water. Distribution and discharge lines 
shall be large enough to prevent stoppage and shall be equipped with a set of 
hydraulic discharge spray nozzles which will provide a uniform distribution of 
the slurry. 


211.03.06 Applying Tackifier. When called for in the contract docu- 
ments, mulch material shall be anchored in place with tackifier as herein 
specified. Tackifier shall be sprayed onto the mulch. The tackifier shall 
contain a color additive which will assist the applicator in the uniform 
application of the product. Any mulch disturbed or displaced following 
application shall be removed, reseeded, and remulched as specified. 


211.03.07 Placing Erosion Control Fabric. Erosion control fabric shall 
be unrolled and placed parallel to the flow of water immediately following the 
bringing to finished grade the area specified on the plans or the placing of seed 
and fertilizer. Where more than one (1) strip is required to cover the given 
areas, they shall overlap a minimum of four (4) inches. Ends shall overlap at 
least six (6) inches with the up-grade section on top. The up-slope end of each 
strip of fabric shall be buried in six (6) inch slots with the soil firmly tamped 
against it. The Engineer may require that any other edge exposed to more than 
normal flow of water or strong prevailing winds be buried in a similar 
manner. Check slots shall be placed between the ends of strips by placing a 
tight fold of the fabric at least six (6) inches vertically into the soil. These 
shall be tamped and stapled the same as up-slope ends. Check slots must be 
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spaced so that one (1) check slot or one (1) end occurs within each fifty (50) 
feet of slope. 

Edges of fabric shall be buried around the edges of catch basins and other 
structures as herein described. Fabric must be spread evenly and smoothly 
and in contact with the soil at all points. 

Erosion control fabric shall be held in place by approved wire staples, pins, 
spikes, or wooden stakes driven vertically into the soil. Fabric shall be 
fastened at intervals not more than three (3) feet apart in three (3) rows for 
each strip of fabric, with one (1) row along each edge and one (1) row 
alternately spaced in the middle. All ends of the fabric and check slots shall be 
fastened at six (6) inch intervals across their width. Fastening devices shall 
anchor the fabric against the soil and be driven flush with the finished grade. 


METHOD OF MEASUREMENT 


211.04.01 Measurement. The quantity of topsoil measured for payment 
will be the number of cubic yards in the haul conveyance at the point of 
delivery and placed in the work. 

The quantity of seeding, fertilizing, mulching, and erosion control fabric 
measured for payment will be the number of acres or square yards calculated 
and shown on the plans, plus or minus quantities covered by approved 
changes. 

The Engineer or the Contractor may request recalculation if a possible error 
is suspected in the quantities shown on the plans. If the Contractor requests 
recalculation of quantities, such request shall be in writing. When quantities 
are recalculated, the quantities derived therefrom will be the quantities used 
for payment. All calculations will be made according to the dimensions shown 
on the plans. Only those quantities complete and in place will be measured for 
payment. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.’ 


BASIS OF PAYMENT 


211.05.01 Payment. The accepted quantity of topsoil measured as pro- 
vided in subsection 211.04.01, “‘Measurement,’’ will be paid for at the 
contract unit price bid per cubic yard of topsoil which price shall include 
hauling and placing. 

The accepted quantities of seeding, fertilizing, mulching, and erosion 
control fabric will be paid for at the contract unit price bid per acre or square 
yard as set forth in the proposal. 

The contract unit price bid for seeding shall also be considered full 
compensation for removing and disposing of rocks, six (6) inches in smallest 
dimension and larger, from slopes as specified in subsection 211.03.01. 

Water will be considered subsidiary to the major items of work and no 
further compensation will be allowed therefor. 

Tackifier will be considered subsidiary to the item “‘mulching’’ and no 
further compensation will be allowed therefor. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 
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Payment will be made under: 


Pay Item Pay Unit 
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SECTION 212 


LANDSCAPING 


DESCRIPTION 


212.01.01 General. This work shall consist of furnishing and planting 
trees, shrubs, and ground covers where shown on the plans or established by 
the Engineer, all in accordance with specifications and accepted horticultural 
practices. 


MATERIALS 


212.02.01 General. The materials used shall be those prescribed for the 
several items which constitute the finished work and shall conform to the 
applicable requirements of Section 726, ‘“‘Roadside Materials.” 


212.02.02 Nomenclature. Nomenclature for plant names and varieties 
shall be in accordance with the latest edition of “‘Standardized Plant Names”’ 
as prepared by the American Joint Committee on Horticultural Nomenclature. 

All plant material will be classified by group as follows: 


LEV SR CEC TS rT Ried gipeet tia Denotes canned plant material* 

SOU hp pe ORT ei Brae or vane tah abel DIGI AR bipedal Denotes balled and burlapped plant material 
AP ULTIES SY CTU [0 Ce bene ore dkee Base h se Denotes ground cover 

Rlanks? Group DEM eS NU Geat Denotes grass (turf) 

Plants, Group. E.c..2 eerie. alt t Denotes grass (meadow) 


*The size of canned plant material will be indicated in the description of the particular bid item. For example. 
Item No. 212 0301, **Plants (Group A-1)"* denotes a one (1) gallon size. Item No. 212 0302. "Plants (Group A- 
2) a two (2) gallon size, and so on. 


212.02.03 Quality of Plant Materials. It is the intent of these specifica- 
tions that all plant material meet the standards as set forth herein, throughout 
the life of the contract. During inspections, as set forth hereinafter, all plant 
material will be judged and rejections shall be based upon these standards. 

It is to be understood that when plant materials do not meet the standards 
and are rejected, that no consideration will be given to the possibility of 
survival. 

All plants shall be first-class nursery grown representatives of their normal 
species and shall be true to type or name as shown on the plans and shall 
conform to the American Standard for Nursery Stock, No. | grade, American 
Association of Nurserymen, Inc., latest edition. ASA Spec. Z60.1, and shall 
be tagged in accordance with the most recent standard practice recommended 
by the American Association of Nurserymen and to the latest edition of 
Standardized Plant Names, American Joint Committee on Horticultural 
Nomenclature. 

All plants shall comply with Federal and State laws requiring inspection for 
plant diseases and infestations. Inspection certificates required by law shall 
accompany each shipment of plants, and certificates shall be delivered to the 
Engineer. 
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In determining the quality of plant material, the following elements shall be 
evaluated: 

(a) Root condition. 

(b) Plant size (above ground). 

(c) Insect and disease free condition. 

(d) General appearance (color, shape, prior pruning). 

A deficiency in any one (1) or more of these areas shall be sufficient reason 
to reject selectively or by lot. 

Grass seeds shall conform to the requirements of subsection 211.02.03, 
Seed or 


212.02.04 Handling and Shipping. Plants shall be packed for shipment 
according to standard practice for the type of plant being shipped. The root 
system of all plants shall not be permitted to dry out at any time. Plants shall 
be protected at all times against heat and freezing temperatures, sun, wind, 
climatic, or seasonal conditions during transit. All plant material shall be 
furnished in containers unless otherwise specified. All plants specified balled 
and burlapped (B & B) shall at all times be handled by the ball of earth and not 
the plant. Broken or “‘made”’ balls will not be accepted. Container grown 
plants shall be well developed with sufficient root development to hold the 
earth intact after removal from the container without being root bound. 

All Group A-1, A-5, and A-15 plants are to be hardened material. This is 
to be accomplished by storing all plants in the immediate area of planting for a 
period of not less than three (3) weeks prior to planting. Plants shall be stored 
in a licensed commercial nursery, or the Contractor may provide equivalent 
storage and care with written approval of the Engineer. 

Prior to moving plants from nursery or storage area to jobsite, they shall be 
thoroughly sprayed with a solution of an anti-desiccant/anti-transpirant con- 
forming to the following requirements: 

The material shall be an anti-desiccant/anti-transpirant in liquid form capa- 
ble of application by spraying and/or dipping. 

Upon drying, the mixture shall produce a gas-permeable, but water retard- 
ing, colorless film having an MVT (moisture-vapor-transmission) value of not 
more than two and five-tenths (2.5). This means that not more than two and 
five-tenths (2.5) grains of water pass through the film in twenty-four (24) 
hours at one hundred (100) degrees F. and relative humidity of ninety (90) to 
ninety-five (95) percent. The procedure for testing shall be as described in 
ASTM E-96 or Technical Association of the Pulp and Paper Industry publica- 
tion T464m-45. 

Without expense to the Department, two (2) certificates covering anti- 
desiccant/anti-transpirant material shall be furnished by the manufacturer, 
certifying that the product complies with the specifications. The certificates 
shall be delivered to the Engineer in charge at the jobsite at the time of, or 
prior to, delivery of the order. 


212.02.05 Inspection of Plant Material. The Contractor shall inform 
the Engineer, as soon as practical, of the source of plant material for the 
project. At the Engineer’s option an inspection of all plant materials at the 
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source may be required prior to shipping of plants from the nursery. This 
inspection shall coordinate the judgment areas regarding size and quality of 
plant material between the Highway Department, the Contractor and the 
nursery. However, there will be no acceptance of any plant material during 
this inspection. 

All plant material will be inspected by the Engineer on arrival at the storage 
area. This inspection shall determine the acceptance or rejection of the plant 
material based on quality as specified in subsection 212.02.03. *‘Quality of 
Plant Materials.”’ This inspection is for quality of plant material only and does 
not constitute final acceptance. Plants which are rejected shall be immediately 
removed from the holding area and replaced by the Contractor at his expense. 

All plant material will be continually inspected by the Engineer from the 
time of arrival at the holding area, during planting and through the plant 
establishment period. Plants may be individually rejected during this time 
based on mechanical damage, quality, or physical change of the plant which 1s 
not normal to the plant or to the season of the year. Plants which are rejected 
shall be immediately removed from either the holding area or the project and 
replaced by the Contractor at his expense. 


212.02.06 Substitution of Plants. No substitution of plant material will 
be permitted unless evidence is submitted in writing to the Engineer that a 
specified plant cannot be obtained and has been unobtainable since the award 
of the contract. If substitution is permitted, it can be made only with written 
approval by the Engineer. The nearest variety, size, and grade as approved by 
the Engineer shall then be furnished. 


212.02.07 Temporary Storage. Plant material delivered and accepted 
shall be planted immediately. Plants tnat cannot be planted within one (1) day 
after arrival shall be “‘heeled-in” in accordance with accepted horticultural 
practice, and as follows: 

(a) Balled and burlapped plants shall have the root ball protected by moist 
earth, sawdust, and other acceptable material. 

(b) Canned plants shall be placed in and under shelter and kept moist. 

Plants stored under temporary conditions shall be protected at all times 
from extreme weather conditions, and shall be kept moist. 


212.02.08 Lumber. Lumber for header boards and plant boxes shall 
conform to the requirements of Section 718, **Timber.” 


CONSTRUCTION 


212.03.01 Site Preparation. This work shall consist of all work neces- 
sary, as set forth in the contract documents, such as rcadway construction, 
drainage facilities, grading, cleaning, etc., to prepare the area for the actual 
landscaping work. All work as set forth herein shall be completed and 
approved by the Engineer prior to beginning any preparation of the planting 
areas. 


212.03.02 Layout of Planting. The Contractor will designate, by means 
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of stakes or other approved markings, the ground location of each random 
placed plant. Areas of massed or uniform solid plantings shall be marked at 
their outer extremes only. The Engineer’s approval of plant stakeout will be 
required prior to the commencement of the preparation of planting areas. 

In mixed planting areas, trees shall be planted first, followed by the larger 
shrubs, low shrubs, and the final planting of ground covers. 


212.63.03 Preparation of Planting Areas. During the preparation of 
planting areas, all clods, rocks, or other debris over one (1) inch in largest 
dimension shall be removed from both cultivated areas and backfill material, 
and disposed of as directed by the Engineer. In addition thereto, the following 
requirements will apply: 

(a) Planter Boxes. Backfill material shall consist of one (1) part humus to 
three (3) parts topsoil by volume. This material shall be thoroughly and 
uniformly mixed before placing in the planter boxes. After placing in the 
planter box, the material shall be watered until it is completely saturated. 
Sufficient backfill mixture shall be added and adequately wet so that after 
settlement has taken place, the material is approximately two (2) inches below 
the top of the box. 

(b) Planting Beds. The soil preparation shall not be initiated until after all 
grading has been completed and the irrigation system has been installed, 
tested, adjusted, and accepted by the Engineer. The ground surface within the 
area shall then be loosened and thoroughly pulverized to a depth of six (6) 
inches. When required, humus, commercial fertilizer, and other additives 
shall be incorporated at the rate specified in the contract documents, and shall 
be thoroughly and uniformly tilled into the soil to a depth of six (6) inches. 
The area shall then be brought to a plane in conformance to the elevations 
shown on the plans. The area to be planted shall then be consolidated with 
approved cultipackers or rollers. 

(c) Seed Beds. The soil preparation shall be the same as specified for 
planting beds. 

(d) Planting Holes. Prior to drilling holes, the proposed location of the 
irrigation lines shall be designated by means of stakes or other approved 
markings. In the event of conflict between individual planting holes and 
irrigation lines, the planting holes in question shall be drilled prior to 
installing the irrigation lines. 

All holes shall be drilled with a power auger to the dimensions specified in 
the contract documents unless otherwise approved by the Engineer. Holes 
shall be drilled at the location of each individual plant, the stake or marking 
being considered the center of the hole. The holes shall have vertical walls 
and horizontal bottoms. 

When required, humus, commercial fertilizer, and other additives shall be 
incorporated at the rates specified in the contract documents and shall be 
thoroughly and uniformly mixed with the material removed from the holes 
prior to backfilling. After backfilling the holes, the material shall be saturated 
with water to the full depth of the hole and until ponding appears in the basin. 
Sufficient backfill material shall be placed so that after planting and settlement 
has taken place, the basin will conform to the section as shown in the plans. 
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Fertilizer starter tablets shall be placed in the backfill mixture of each 
planting hole at a minimum of four (4) inches and a maximum of eight (8) 
inches below ground level. The number and size of tablets in each planting 
hole shall be as specified in the contract documents. 

(e) Planting Trenches. Trenches shall be excavated to the dimensions 
specified in the contract documents and shall be centered on the planting line 
as staked or otherwise marked. 

When required, humus, commercial fertilizer, and other additives shall be 
incorporated at the rates specified in the contract documents and shall be 
thoroughly and uniformly mixed with the material removed from the trenches 
prior to backfilling. After backfilling the trenches, the material shall be 
saturated with water to the full depth of the trench. Cross checks may be 
formed as necessary to permit ponding of water during the saturation period 
but must be removed prior to planting. Sufficient backfill material shall be 
placed so that after planting and settlement has taken place, the basin will 
conform to the section as shown in the plans. 


212.03.04 Planting. No planting shall be done in any area until the 
Contractor has received from the Engineer a written statement that the area 
concerned has been satisfactorily prepared as provided in subsection 
212.03.03, ‘‘Preparation of Planting Areas.”’ 

No more plants shall be distributed within the project area on any one (1) 
day than can be planted and watered on that day. 

Any planting done in soil that is too wet or too dry or not properly 
conditioned as provided herein will not be accepted. No payment will be made 
for such planting and any further planting work will be suspended until the 
Contractor has complied in every way with the specifications. 

(a) Plants (Group A). Nursery stakes supporting plants in containers shall 
be removed and the plants properly pruned as specified herein. 

Containers shall be cut, at least twice, from top to bottom and plants shall 
be removed from the containers in such a manner that the ball of earth 
surrounding the roots is not broken and they shall be planted and watered as 
hereinafter specified immediately after removal from the containers. Contain- 
ers shall not be cut prior to delivery of the plants to the planting areas. 

(b) Plants (Group B). Balled and burlapped material shall have all strings 
or cords cut, and the burlap shall be laid back from the top half of the ball. 
This shall be done only after the plant is placed in its final position and before 
completion of the backfill. 


(c) Plants (Group C). As soon as each plant is removed from its container, 
it shall be planted in the prepared planting bed, in a hole previously prepared 
with a broad, blunt end trowel. The plant shall be carefully lifted with the 
trowel, inserted in the hole, and the earth shall be gently firmed around it to 
eliminate air pockets. 

Plants brought to the jobsite in plastic or clay pots shall be tapped loose 
from their containers in such a manner that the ball of earth surrounding the 
roots is not broken, and then immediately planted. Plants which are brought to 
the jobsite in peat pots may be planted in the pots, provided the peat fiber is 
thoroughly wet. Plants which are brought to the jobsite in other cellulose fiber 
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pots shall have the pots carefully removed by tapping or peeling before 
planting. No plants brought to the jobsite in flats, pony packs, or bare root 
will be accepted. 

Plants shall be watered as hereinafter specified immediately after planting. 

Roots of plants not in containers shall be kept moist and covered at all times 
and shall not be exposed to the air except while actually being placed in the 
ground. 

Plants shall be set in a plumb position in the backfill mixture material to 
such a depth that, after the soil has settled, the top of the plant ball will be 
level with the finished grade. 

Plants shall be planted in such a manner that the roots will not be restricted 
or distorted. Soil shall not be compacted around the roots or ball of the plant 
during or after planting operations. Any plants which have settled deeper than 
specified in the above paragraph shall be raised back to the required level, or 
replaced, at the option of the Contractor. 

(d) Plants (Group D). The seed bed shall be’in a moist friable condition 
when seeding is begun. Seeding shall be done as soon as soil conditions allow 
after the initial watering of the amended soil. Seeding done in soil that is too 
wet or too dry, or in a condition not generally accepted as satisfactory for 
lawn seeding will not be accepted. No payment will be made for seeding when 
the soil condition is considered unsatisfactory and any further seeding work 
will be suspended until the Contractor has complied in every way with these 
provisions. 

Seed shall be sown from standard mechanical grass seeding equipment with 
adjustable gate, as appropriate to the area, and at the rate shown on the plans. 
After sowing, the seed shall be covered by light raking or dragging and seeded 
areas compacted by rolling. The Contractor shall exercise care to avoid 
leaving any footprints or other depressions in the compacted seed bed. 

Humus mulch shall be evenly applied immediately after the seed bed has 
been compacted, with manure spreaders, mulch blowers or other approved 
equipment. Humus shall be spread at the rate of one (1) cubic yard per 
thousand (1,000) square feet. As soon as mulch is in place, the surface of the 
seed bed is to be dampened with a fine spray from a nozzle until the mulch is 
thoroughly moist. 

(e) Plants (Group E). The seed bed shall be in a moist, friable condition 
when seeding is begun. Seeding shall be done as soon as soil conditions allow 
after the initial watering of the amended soil. Seeding done in soil that is too 
wet or too dry, or in a condition not generally accepted as satisfactory for 
lawn seeding will not be accepted. No payment will be made for seeding when 
soil condition is considered unsatisfactory and any further seeding work will 
be suspended until the Contractor has complied in every way with these 
provisions. 

Seed shall be sown from standard mechanical grass seeding equipment with 
adjustable gate, as appropriate to the area, and at the rate shown on the plans. 
After sowing, the seed shall be covered by rolling. The Contractor shall 
exercise care to avoid leaving any footprints or other depressions in the 
compacted seed bed. 
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212.03.05 Staking and Guying. All staking and guying shall be done 
concurrently with the planting operation. 

(a) Staking. Plants which are to be staked will be specified in the contract 
documents. 

The size, number of stakes, and the depth to be driven shall be as specified 
in the contract documents, or as approved by the Engineer. 

The stakes shall be placed against but not through the plant ball in the case 
of plants (Groups A and B). 

(b) Tree Ties. The method of attaching the ties to stakes and trees shall 
provide firm connection, as shown in the plans, or as approved by the 
Engineer. It may, on occasion, as determined by the Engineer, be considered 
necessary to use No. 10 gage galvanized wire encased in at least one-half (!/) 
inch black rubber hose as tree ties, in which case all connections shall be 
twisted. 

(c) Guying. Plants which are to be guyed will be specified in the contract 
documents. 

All guying shall be done as specified in the contract documents or as 
approved by the Engineer. 


212.03.06 Pruning. Pruning shall be done as determined by the Engi- 
neer before plant materials are brought to the jobsite and planting areas. 

Pruning of evergreen coniferous plants will not be permitted except under 
the direction of the Engineer. 

Removal of dead leaves from ground cover plants shall be done before these 
plants are brought to the planting areas. 


212.03.07 Watering. If water is available from a new or existing State- 
owned irrigation system within the limits of the project, it may be obtained 
from such system free of charge. Where water is not available from such 
State-owned facility, the Contractor shall make his own arrangements for 
furnishing and applying water and he shall pay all costs involved. 

Valves at meters shall be kept closed at all times, except while the irrigation 
system is actually in use. 

Precautions shall be taken during times when the irrigation system is on to 
prevent water from wetting vehicles, pedestrians, and pavement. Any erosion, 
slippage, or settlement of the soil caused by watering shall be repaired by the 
Contractor at his expense. 

Compliance with the provisions in this section shall not relieve the Contrac- 
tor of his responsibility for his replacement of plants as provided hereinafter. 

(a) Plants (Groups A and B). All plants shall be watered immediately after 
planting. Water shall be applied in a moderate stream until the backfill soil 
around and below the roots or ball, or earth around each plant, is thoroughly 
saturated. Where watering is done with a hose, a metal or plastic pressure 
reducing device approved by the Engineer shall be used. Under no circum- 
stances shall the full force of the water from the open end of a hose be allowed 
to fall within the basin around any plant. 

After the first watering, water shall be applied to all plants as often and in 
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sufficient amount as conditions may require to keep the soil set above, around, 
and below the root systems of the plants during the life of the contract. After 
the installed irrigation system has been accepted, it may be used to water the 
planted area. 

Any additional watering measures required to initially saturate the backfill, 
water the plants immediately after planting, or to maintain the plants in a 
satisfactory growing condition shall be anticipated and furnished by the 
Contractor at his expense. 

(b) Plants (Group C). As soon as all the perennials in a given area have 
been planted, water shall be applied to that area in a fine mist from an 
atomizing nozzle until the entire planting bed is saturated. This initial water- 
ing shall not be done with the installed irrigation system. 

After the first watering, water shall be applied to the areas as often and in 
sufficient amount as conditions may require to keep the soil wet above, 
around, and below the root systems of the plants during the life of the 
contract. 

(c) Plants (Groups D and E). The seed beds shall be kept in a moist but 
not soggy condition until after germination. After germination, water shall be 
applied to the areas as often and in sufficient amount as conditions may require 
during the life of the contract. 

The installed turf irrigation system may be used to water those areas as long 
aS care 1s taken to prevent erosion or other damage to the area. However, 
should the irrigation system prove to be unsatisfactory, other means of 
watering, as approved by the Engineer, shall be used until germination is 
complete and all grass has attained a height of one (1) inch. After a uniform 
stand of grass which has attained a height of one (1) inch has been achieved 
over the entire turf area, the installed turf irrigation system may be used to 
keep the area moist. 


212.03.08 Replacements. (a) Plants (Groups A, B, and C). During 
the planting and plant establishment period of the project, all plants that show 
signs of failure to grow normally or which are so injured or damaged as to 
render them unsuitable for the purpose intended, as determined by the 
Engineer, shall be removed and replaced in kind. The Engineer will inspect 
the work on the first or second working day of each week during the planting 
and plant establishment periods, and will mark or otherwise indicate all plants 
to be replaced. The Contractor shall complete replacement of such plants as 
soon as possible, but in no case shall the Contractor take more than two (2) 
weeks to complete the replacement. 

Plants required to replace plants shall be furnished and planted by the 
Contractor at his expense. 

(b) Plants (Groups D and E). The Engineer will inspect the turf at the time 
of the second cutting and the meadow area when the grass has reached a 
height of approximately two (2) inches and will designate any areas which 
need reseeding. Seed used for reseeding shall be the same types and amounts 
as specified for the initial planting and shall be planted in accordance with the 
contract documents or as directed by the Engineer. The cost of the seed and 
actual reseeding shall be borne by the Contractor. 
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212.03.09 Fertilizers and Additives. When fertilizers or additives are 
called for, they shall be applied at the rates and as specified in the contract 
documents or as approved by the Engineer. 


212.03.10 Protection of Existing Facilities. Any existing buildings, 
equipment, piping, pipe covering, sprinkling systems, sewers, sidewalks, 
landscaping, utilities, roadways, or any other improvement of facilities dam- 
aged due to the Contractor’s operations shall be repaired or replaced by the 
Contractor at his expense as directed by the Engineer. 


212.03.11 Plant Establishment Work. This work shall consist of 
watering and caring for all of the plants and planting areas, the replacement of 
plants, the weeding and general maintenance as specified in the contract 
documents. 

The plant establishment period shall begin at such time as all planting has 
been accomplished and all other work has been completed and the project is in 
a neat and clean condition. 

The length of the plant establishment period shall be as specified in the 
contract documents. 

The Engineer will notify the Contractor in writing of the start of the plant 
establishment period and will furnish statements regarding days credited to 
the plant establishment period after said notification. 

The time required for plant establishment work shall be considered as 
included in the total time limit specified for the contract. Any day upon which 
no work is required, as determined by the Engineer, will be credited as one 
(1) of the plant establishment days regardless of whether or not the Contractor 
performs plant establishment work. 

Any day when the Contractor fails to adequately water plants, replace 
unsuitable or damaged plants, do weed control, adjust or replace bracing and 
ties, or other work, as determined necessary by the Engineer, will not be 
credited as one (1) of the plant establishment days. No extension of contract 
time will be granted beyond the final completion date by reason of failing to 
perform plant establishment work on days when such work is necessary. 

All plants shall be kept watered as provided in “‘watering”’ in these standard 
specifications. 

Surplus earth, papers, trash, and debris, which accumulate in the planted 
areas shall be removed and disposed of in accordance with the provisions in 
subsection 107.14, ‘‘Disposal of Material Outside the Highway Right of 
Way,”’ and the planted areas shall be so cared for as to present a neat and clean 
condition at all times. 

During the plant establishment period, trees and shrubs shall be pruned or 
headed back by the Contractor at his expense, when and as directed by the 
Engineer. 

In order to carry out the plant establishment work the Contractor shall 
furnish sufficient men and adequate equipment to perform the work during the 
plant establishment period. 


METHOD OF MEASUREMENT 


212.04.01 Measurement. The quantity of materials and work measured 
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for payment will be materials and work complete and in place. The various 
items will be measured in the manner and by the unit as follows: 

(a) Site preparation will be measured by the acre. 

(b) Topsoil will be measured by the cubic yard in the hauling vehicle at the 
jobsite. 

(c) Preparing soil (plant boxes) will be measured by the square foot. 

(d) Preparing soil (plant bed) will be measured by the square foot. 

(e) Fertilizer will be measured by the pound determined by marked quanti- 
ties and sack count, by the ton, all as designated in the proposal. 

(f) Humus will be measured by the cubic yard in the hauling vehicle at the 
jobsite or by the cubic yard determined by marked quantities and sack count. 

(g) Mulch will be measured by the cubic yard in the hauling vehicle at the 
jobsite or by the cubic yard determined by marked quantities and sack count. 

(h) Hole preparation will be measured by the actual number of holes 
prepared. 

(i) Trench preparation will be measured by the linear foot and the depth and 
width of the trench will be designated in the contract documents. 

(j) Tree rings will be measured by the number of rings used in the work. 
Each size will be considered separately and so designated in the proposal. 

(k) Mowing strips will be measured by the number of linear feet along the 
top of the strip. 

(1) Planter boxes will be measured by the number of boxes placed on the 
project that conform to the sizes specified in the contract documents. 

(m) Header boards will be measured by the thousand foot board measure 
(Mfbm). 

(n) Plants in Groups A through C will be measured by the number of plants 
in each group. 

(o) Plants in Groups D and E inclusively will be measured by the square 
foot in place, with each group considered separately. 

(p) The unit of measure for plant establishment work will be lump sum. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


212.05.01 Payment. The accepted quantities for items of this section 
measured as provided in subsection 212.04.01, ‘‘Measurement,’’ will be paid 
for at the contract unit price bid for the type, size, group, or whatever 
information is necessary for identification, and so identified in the proposal. 
Such payment shall be full compensation for all the labor, materials, and 
incidentals necessary to complete the work. 

Water and fertilizer tablets will be considered subsidiary to the major items 
of work and no further compensation will be allowed therefor. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 
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SECTION 213 


IRRIGATION SYSTEMS 


DESCRIPTION 


213.01.01 General. This work shall consist of furnishing all materials 
and labor required to install an irrigation system in accordance with these 
specifications and the details shown on the plans. The irrigation system as 
shown on the plans is diagrammatic only, the various components of the 
system shall be installed so as to provide complete and adequate coverage of 
the areas to be irrigated. 

This work shall also consist of furnishing and installing polyvinyl chloride 
(PVC) pipe conduit for future irrigation systems as shown on the plans and as 
specified herein. 


MATERIALS 


213.02.01 General. All materials and equipment incorporated in the 
irrigation system shall be new, undamaged, of standard quality, and shall be 
subject to testing as specified herein. The materials used shall be those 
prescribed for the several items which constitute the finished work and shall 
conform to the applicable requirements of Section 726, ‘‘Roadside Materi- 
als.”’ 

The Contractor shall submit three (3) sets of brochures or shop drawings for 
~ each accessory or fixture, and each item of hardware or equipment he intends 
to use, prior to ordering these items. Brochures shall contain pertinent 
dimensional, finish, installation, and maintenance data necessary for the 
proper placement or use of each item. If approved as appearing to meet 
specification and building requirements, one (1) set of brochures for the item 
will be returned to the Contractor stamped. Installation of items noted above 
will not be allowed if pertinent brochures have not been approved unless 
otherwise approved by the Engineer. The approval of a brochure does not 
constitute final approval of the item. The Engineer reserves the right to reject 
any work, material or item that does not conform to the requirements of the 
plans or specifications as set forth herein even though the pertinent brochure 
may have been approved. 


213.02.02 Bedding and Backfilling. Polyvinyl chloride (PVC) pipe 
used as conduit shall be bedded and backfilled with sandy material as shown 
on the plans. Material used for bedding and backfilling of polyvinyl chloride 
(PVC) pipe conduit shall consist of natural sand or a mixture of sand with 
gravel, crushed gravel, crushed stone, or other broken or fragmented material 
to fill the voids in the coarser material. In addition thereto, the material shall 
conform to the following requirements: 


Percentage by Weight 


Sieve Sizes Passing Sieve 
3/g 100 
No. 200 0-15 
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213.02.03 Control Tubing. Control tubing shall be one-quarter ('/4) 
inch flexible polyvinyl chloride (PVC) conforming to ASTM D 2287. The 
material shall have a Shore Durometer hardness of eighty-five (85) to ninety- 
four (94), and a specific gravity of one point forty (1.40) to one point forty- 
four (1.44). 


213.02.04 Automatic Controllers. When called for on the plans, the 
Contractor shall furnish and install on a concrete base, automatic controllers 
as herein specified. They shall be an electrically timed device for automati- 
cally opening and closing control valves for predetermined periods of time 
and mounted so that all normal adjustments will be conveniently located for 
use by the operator. Controllers shall be enclosed in a weatherproof metal 
housing with hasp and lock or locking device. All locks or locking devices 
shall be master keyed and three (3) sets of keys provided. Operating features 
shall include the following: 

(a) Each valve in the circuit shall be adjustable for setting to remain open 
for any desired period of time—from five (5) minutes or less to at least thirty 
(30) minutes. 

(b) The controller shall operate on one hundred ten (110) to one hundred 
seventeen (117) volts and shall be equipped with a circuit breaker or fuseable 
connection to protect the controller from overloads. 

(c) The controller shall have a master on-off switch to turn all stations off 
without disturbing the clock settings or automatic timing sequences. 

(d) Controls shall allow any position to be operated manually both on or off 
whenever desired. 

(e) Controls shall provide for resetting the start of the irrigation cycle at any 
time and advancing from one (1) position to another. 

(f) Irrigation control conductors shall be copper, UL approved, type UF 
direct burial cable of the gauge indicated in the contract documents. Any 
splices made in direct burial cable shall be done with a UL approved kit for 
that purpose. 


213.02.05 Sprinkler Heads. Sprinkler heads shall be of the type, pat- 
tern, and coverage shown on the plans. 

Soaker valves shall be constructed of polyvinyl chloride (PVC) and shall be 
of the configuration and dimension shown on the plans. Soaker valves shall be 
of a make and type of construction so that they may be installed directly in the 
flexible plastic pipe supply line, and shall have no external working parts. 
Each soaker valve shall be capable of being adjusted to deliver one (1) to three 
(3) gallons per hour at ten (10) to twenty (20) p.s.i., final adjustment shall be 
as determined by the Engineer. Adjustment shall be accomplished with a 
seven-sixteenths (7/16) inch socket wrench. 


213.02.06 Valve Protection Sleeves. Concrete valve protectors shall be 
precast reinforced Portland cement concrete sleeves with a cast iron lid of the 
dimensions shown on the plans. Valve protectors shall have extensions as 
necessary to reach the depth indicated. Extensions shall be made of the same 
materials as the valve protectors. Valve protectors and extensions may be the 
product of commercial producers upon prior approval of the Engineer. 
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213.02.07 Gate Valves. Valves two and one-half (2'2) inches and 
smaller shall be of the same size as the pipes on which they are placed unless 
otherwise indicated on the plans. Service rating for nonshock cold water shall 
be two hundred (200) p.s.i.. These valves shall be all bronze, split wedge 
type, with rising stem and union bonnet. Valves shall have a gland to 
compress packing, and be provided with backseating to permit repacking the 
valve under full pressure when it is wide open. Valves shall have either 
handwheels or malleable iron or cross type handles of brass. Valves two and 
one-half (21/2) inches and smaller shall be threaded and installed with one (1) 
union on either side of the valve. 

Gate valves three (3) inches and larger shall be iron body, bronze mounted, 
double disc, parallel seat type with “‘O”’ ring seal and shall comply with 
AWWA Standards. These valves shall have a working pressure of two hundred 
(200) p.s.i. and a test pressure of four hundred (400) p.s.i.. A shut-off rod, 
six (6) feet in length that will fit a two (2) inch wrench nut, shall be furnished 
by the Contractor. 


213.02.08 Control Valves. Manual control valves shall be straight or 
angle pattern globe valves of all brass or bronze construction with replaceable 
compression disks. Manual control valves shall be of the same size as the 
pipes on which they are placed unless otherwise indicated on the plans, and 
shall be provided with a union connection. Manual control valves shall be 
capable of withstanding a cold water working pressure of one hundred fifty 
(150) p.s.1.. 

Electric control valves shall be of the diaphragm type, normally closed, 
twenty-four (24) volt, sixty (60) cycle. The valve solenoids shall operate with 
eighteen (18) to thirty (30) volts of power. The solenoid shall be completely 
encapsulated for positive waterproofing. The valve body and bonnet shall be 
of cast brass or bronze, flange or threaded type. If threaded type is used it 
shall be provided with a union connection. The time interval between opening 
and closing the valve shall not be less than five (5) seconds. The solenoid 
plunger shall be spring loaded so the valve may operate when installed in any 
position and shall be constructed of stainless steel with neoprene seat. Valve 
bonnet shall have a bleed screw for manual operation and a manual flow 
control adjustment. Electric control valves shall be capable of withstanding a 
nonshock cold water working pressure of one hundred fifty (150) p.-s.i.. 

The soaker irrigation control unit shall consist of a one (1) inch, brass 
sprinkler control valve, a one (1) inch pressure reducing valve with an 
adjustable reduced pressure range of zero to fifty (0-50) pounds flow pressure 
and an integral strainer unit, a pressure gauge with a range of zero to one 
hundred (0-100) p.s.i. and the necessary fittings to conform to the diagrams 
shown on the plans. 


213.02.09 Quick Coupler Valves. The quick coupler valve shall be of 
brass or bronze construction with three-fourths (3/4) inch F.I.P. bottom con- 
nection. The valve shall be of two (2) piece construction with removable 
upper body. The valve body shall be designed with a single slot to receive a 
single slot coupler. 
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The three-fourths (7/4) inch male and one-half ('/2) inch female IPS coupler 
for the quick-coupler valve shall be single slot of bronze construction. 


213.02.10 Valve Boxes. Valve boxes shall be reinforced precast Port- 
land cement concrete boxes of the general dimensions shown on the plans with 
a steel lid. Valve boxes shall have extensions as necessary to reach the depth 
indicated. Valve boxes may be the product of commercial producers and may 
be used upon prior written approval of the Engineer. Extensions shall be of 
the same material as the concrete valve box. 


213.02.11 Backflow Preventers. Backflow preventers shall meet the 
requirements of the governing agency concerned. Each backflow preventer 
shall be equipped with a gate valve at each end of the backflow prevention 
unit. Three (3) inch and larger valves shall be flanged type, iron body, brass 
trimmed, wedge gate valves with nonrising stem, and shall be capable of 
withstanding a cold water working pressure of two hundred (200) pounds per 
square inch. Two and one-half (2!/2) inch and smaller valves shall be as 
specified above, except they shall be screwed type and shall be installed with a 
union between each valve and the backflow prevention unit. Backflow pre- 
venters and valves shall be the size shown on the plans. 

It will be the responsibility of the Contractor to determine the requirements 
of the governing agency in regard to the type and detail of backflow prevention 
required. 

For purpose of payment the valves required to be installed at each end of the 
backflow prevention unit and all fittings between such valves required for 
proper installation shall be considered as a part of the backflow preventer. 


213.02.12 Drain Valves. Automatic ball check drain valve shall be of 
precision machined brass. Ball checks shall be spring loaded and shall close 
under a pressure of three (3) p.s.i.. Valves shall be installed with a gravel 
sump as shown on the plans. 

The gravel to be used in gravel sumps for ball check drain valves shall 
conform to the requirements for Size No. 67 as specified in subsection 
706.03.01 of these specifications. 


213.02.13 Hose Bibs. The hose bib shall be a no-freeze burial type 
hydrant with a self-closing handle and shall have three-fourths (3/4) inch male 
IPS threads at the supply line end. 


213.02.14 Vacuum Breakers. When called for in the contract docu- 
ments or as required by local ordinances, vacuum breakers meeting the 
following requirements shall be furnished and installed. All vacuum breaker 
installations are subject to inspection by authorized county or municipal 
authorities. 

Atmospheric vacuum breakers shall have all bronze bodies and be of the 
same dimension as the pipe on which it is attached. Design shall permit free 
flow of water under pressure. When vacuum conditions exist it shall automati- 
cally close the check valve stopping all flow of water and admit air into the 
main line. Upon restoration of water pressure the air intake shall be shut off 
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and the check valve reopened without spillage. Unless otherwise specified, 
the vacuum breaker shall be installed on the discharge side of the control 
valve six (6) inches above the highest sprinkler head on the line. Vacuum 
breakers shall not be required on sprinkler lines when all sprinkler heads on 
the line are elevated to a minimum of six (6) inches above the finished grade, 
such as sprinkler lines irrigating shrub beds. Atmospheric vacuum breakers 
shall have a service rating of one hundred fifty (150) p.s.1. for nonshock cold 
water and shall be designed for operation up to temperatures one hundred 
forty (140) degrees Fahrenheit. 

Pressure type vacuum breakers shall be installed on the discharge side of 
the meter or service connection as shown on the plans. Vacuum breakers shall 
be of heavy duty construction with all bronze bodies, check valves, and test 
cocks. Pressure type vacuum breakers shall be designed to operate under 
continuous pressure permitting the free flow of water at all times. Air intake 
shall be spring loaded to insure positive opening upon release of pressure or 
vacuum created in the supply lines. Vacuum breakers shall be furnished with 
approved check valves, inlet and discharge shut-off valves, and field testing 
cocks. Assembly for various pipe sizes shall be according to local require- 
ments or as specified in the contract documents. Unless otherwise specified 
pressure type vacuum breakers shall have a service rating of three hundred 
(300) p.s.i. for nonshock cold water. 

All vacuum breaker installations shall meet local ordinances and plumbing 
requirements. 


213.02.15 Air Relief Valve. The air relief valve shall be designed to 
- release air entrapped in a pipeline until liquid reaches the float which will rise 
to the seat and close the valve. The float shall be stainless steel resting within a 
stainless steel or bronze cup. The valve body and flange shall be gray iron 
casting. The valve shall be one (1) inch size with screwed inlet, and shall be 
capable of withstanding pressures up to three hundred (300) p.s.i.. The valve 
shall be fitted with a galvanized steel return elbow as indicated on the plans. 


CONSTRUCTION 


213.03.01 General. The Contractor shall not alter or change the loca- 
tion of pipes, valves, sprinklers, or other equipment as shown on the plans 
unless so authorized by the Engineer. All necessary arrangements for con- 
necting to mains shall be made by the Contractor with the agency supplying 
the water, and such installations and equipment shall conform to the require- 
ments set forth by the supplying agency. 


213.03.02 Excavation. Trenches shall be of sufficient width to permit 
snaking of all plastic pipe not connected by rubber ring-type fittings. Pipe 
connected with rubber ring-type fittings shall not be snaked. The top six (6) 
inches of topsoil, when such exists, shall be kept separate from subsoil and 
shall be replaced as the top layer when backfill is made. Trenches shall be 
excavated with vertical sides and provided with bracing and shoring to be 
placed as designated by the Engineer. Trenches in rock or like material shall 
be excavated two (2) inches below the required depth and shall be backfilled to 
required depth with sand or other suitable material free from rock or stones. 
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213.03.03 Excavation Adjacent to Trees. Care shall be exercised by 
the Contractor when excavating trenches near existing trees. Where roots are 
two (2) inches and greater in diameter, except in the direct path of the pipe, 
the pipe trench shall be hand excavated and tunneled. When large roots are 
exposed they shall be wrapped with heavy burlap for protection and to prevent 
excessive drying. Trenches dug by machines adjacent to trees having roots 
two (2) inches and less in diameter shall have the sides hand trimmed making 
a clean cut of the roots. All roots one-half ('/2) inch or greater in diameter that 
are cut and trimmed shall be treated with an approved tree wound dressing. 
Trenches having exposed tree roots shall be backfilled within twenty-four (24) 
hours unless adequately protected by moist burlap or canvas. 


213.03.04 Piping. All live main lines shall be a minimum of thirty-six 
(36) inches below finished grade, measured from the top of the pipe. Other 
lines shall be a minimum of eighteen (18) inches below finished grade, except 
flexibie soaker lines which shall be four (4) inches below finished grade, 
measured from the top of the pipe. All water lines, except soaker lines, above 
thirty-six (36) inch depth shall be provided a means for drainage to prevent 
freezing. Pipes shall be sloped to drain without sags. Unless otherwise 
specified, drain valves shall be placed only at the low point of all lateral or 
section lines. All live mains located under existing pavement shall be placed 
in conduits jacked under pavement unless otherwise noted on the plans or 
approved by the Engineer. Conduits shall be no larger than necessary to 
conveniently accommodate the pipe and fittings. Where necessary, live mains 
and control tubing may be placed in separate conduits laid adjacent and 
parallel. All jacking operations shall be performed in a manner approved by 
the Engineer and conduit run at a depth below the pavement as may be 
ordered. Where possible, mains and laterals or section piping shall be placed 
in the same trench. 


213.03.05 Jointing. All galvanized steel pipe shall have sound, clean 
cut standard pipe threads well fitted. All pipe shall be well reamed to the full 
diameter and burrs removed before assembly. Threaded joints shall be made 
up with the best quality pure lead paste, applied smoothly and evenly to the 
male thread only. All screwed joints shall be made tight with tongs and 
wrenches without the use of handle extensions. Any joints that leak shall be 
cleaned and remade with new material. San aeee or thread cement to make 
joints tight will not be permitted. 


213.03.06 Blank. 


213.03.07 Installation. Conduit shall be installed not less than one and 
one-half (1!'/2) feet below the curb grade in sidewalk areas and not less than 
three and one-half (3'/2) feet below the finished grade in all other areas. 
Conduit shall be installed under existing pavement by approved jacking or 
drilling methods. Pavement shall not be disturbed without the approval of the 
Engineer, and then only in the event obstructions are encountered. When 
permitted by the Engineer, small test holes may be cut in the pavement to 
locate obstructions. Jacking or drilling pits shall be kept at least two (2) feet 
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from pavement edge wherever possible. Excessive use of water that will 
soften subgrade or undermine the pavement will not be permitted. 

Where conduit is installed in an open trench, excavation and backfill shall 
conform to the provisions in Sections 206, “‘Structure Excavation,’ and 207, 
““Backfill.”” The conduit shall be laid in the trench to the lines and grades 
established by the Engineer. The bottom of the trench shall be graded and 
prepared to provide a firm and uniform bearing throughout the entire length of 
the conduit. During backfilling operations, the conduit shall be rigidly sup- 
ported so that no movement of or damage to the conduit or joints will result. 

Where connection is made to existing supply lines, compression type 
fittings may be used. 

A backflow preventer shall be installed at each meter if called for on the 
plans. 

Where supply lines or conduits are to be installed through existing paved 
areas, the subbase, base, and paving removed shall be replaced with material 
of equal quality. 

All pipe shall be cut straight and true. After cutting, the ends shall be 
reamed out to the full inside diameter of the pipe. 

Plastic pipe shall be placed in a trench of six (6) inch minimum width and 
shall be laid on a two (2) inch layer of sand bedding as shown on the plans. 
Plastic pipe shall be snaked from side to side in the trench at approximately 
twenty-five (25) foot intervals. Polyvinyl chloride (PVC) pipe shall be par- 
tially backfilled between joints with smaller amounts of backfill material to 
prevent movement during the pressure test. 

Flexible plastic pipe for soaker systems shall be installed and laid according 
~ to these specifications, as shown on the plans, by the manufacturer’s recom- 
mendations, and as directed by the Engineer. When pipe is cut, any burrs 
shall be removed. The inside surface of the fittings shall be wiped with an 
approved primer before the cement is applied. The cement used shall be of a 
type suitable for bonding polyvinyl chloride (PVC) plastic to polyvinyl 
chloride (PVC) plastic. The cement solution shall be applied freely with a 
light wiping action to spread the cement uniformly over the pipe surface. The 
pipe surface shall not be rubbed with the brush or dauber any more than is 
necessary to spread the cement. If the cement thickens, it shall be discarded 
and replaced. 

The stub ends of each soaker line shall be fitted with any approved threaded 
polyvinyl chloride (PVC) cap which will facilitate future draining or flushing. 

Foreign material shall be prevented from entering the irrigation system 
during installation. Immediately prior to assembling, all pipes, valves, and 
fittings shall be cleaned. All unattached ends of pipe, fittings, and valves shall 
be plugged or capped pending attachment of additional pipe or fittings. All 
lines shall be thoroughly flushed out prior to attachment of terminal fittings. 

Sprinkler connections shall be installed on swing joints as detailed on the 
plans. 

All plastic irrigation pipe shall be installed and laid according to the 
manufacturer’s instructions, and as directed by the Engineer. Before joints of 
polyvinyl chloride (PVC) plastic pipe are made up, the plastic pipe fittings 
shall be expose to the same temperature for a reasonable length of time. Pipe 
shall be cut with a fine-tooth hacksaw and any burrs shall be removed. The 
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outside surface of the pipe and the inside surface of the fittings shall be 
cleaned and softened with an approved primer, using a dauber, brush top 
applicator, or paint brush about one-half ('/2) the pipe diameter. A light 
second coat of primer shall be applied to the fitting socket. Primer shall not be 
allowed to run down the inside of the pipe. 

The cement solution shall be applied to the pipe and fitting socket with an 
applicator having a width of approximately one-half ('2) the diameter of the 
pipe, using the proper cement for the size of pipe. Apply a full, even layer of 
cement on the pipe equal to the depth of socket. Flow the cement on with the 
applicator, do not brush it out to a thin paint type layer. Apply a medium layer 
of cement to the fitting socket, avoid puddling cement in the socket. On bell 
end pipe do not coat beyond the socket depth or allow cement to run down in 
the pipe beyond the bell. Apply a second full even layer of cement on the pipe. 
Assemble the pipe and fitting without delay, making certain cement is wet. 
Use sufficient force to ensure that the pipe bottoms in the fitting socket. Twist 
the pipe one-eighth ('/s) to one-fourth '/4) turn as it is inserted. Hold the fitting 
and the pipe together until cement takes its initial set. After assembly a joint 
shall have a ring or bead of cement completely around the junction of the pipe 
and fitting. If voids in this ring are present, sufficient cement was not applied 
and the joint will be considered defective. Using a rag, remove all the excess 
cement from the pipe and fitting including the ring or bead. Avoid disturbing 
or moving the joint. Handle newly assembled joints carefully until initial set 
has taken place. Recommended setting time allowed before handling or 
moving is related to temperature, type of cement, and size of pipe, and shall 
be according to manufacturer’s recommendations. Old or thickened cement 
shall be discarded and replaced. The male pipe thread of all threaded connec- 
tions on polyvinyl chloride (PVC) plastic pipe shall be coated with a joint 
compound or tape suitable for use on plastic pipe. 

Cement solution for flexible polyvinyl chloride (PVC) shall be an approved 
type for joining flexible polyvinyl chloride (PVC) to itself or to rigid polyvi- 
nyl chloride (PVC). 


213.03.08 Control Tubing Installation. Control tubing shall be placed 
with the main supply line. Tubing shall be bundled together by four (4) wraps 
of friction tape at six (6) foot intervals. Location of the bundle of control 
tubing shall be to one (1) side of the pipe, and a minimum of two.(2) inches 
from any galvanized pipe. 


213.03.09 Flushing and Testing. All main supply lines shall be flushed 
completely of foreign particles before placing section control valves, quick- 
coupler valves and hose bibs. After flushing and when valves are in place, all 
main supply lines shall be tested at one hundred fifty (150) p.s.i. with valves 
closed. Pressure shall be maintained for a period of eight (8) consecutive 
hours. All joints showing leaks shall be cleaned, remade, and tested. 

After installation of section lines, the piping shall be completely flushed of 
foreign particles before attaching sprinkler heads and drain valves. After 
flushing, section lines shall be tested with risers capped and drain valves 
closed. The test shall be made at maximum operating pressure for a period of 
one (1) hour. Any pipe, fittings, or joints showing leaks will not be accepted. 
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All joints showing leaks shall be cleaned, remade, and tested. Control tubing 
shall be tested in the manner specified hereinbefore for the main supply lines. 
Tubing shall be flushed for five (5) minutes before connection with the control 
valves. 

Automatic controllers shall be tested by actual operation for a period of two 
(2) weeks under normal operating conditions. Should adjustments be 
required, the Contractor shall do so according to manufacturer’s direction and 
test until operation is satisfactory. 


213.03.10 Adjusting System. Before final inspection the Contractor 
shall adjust and balance all sprinklers to provide adequate and uniform 
coverage. Spray patterns shall be balanced by adjusting individual sprinkler 
heads with the adjustment screws or replacing nozzles to produce a uniform 
pattern. Unless otherwise specified, sprinkler spray patterns will not be 
permitted on pavement, walks, or structures. 


213.03.11 Backfill. Backfill shall not be started until all piping has been 
inspected, tested, and approved by the Engineer, after which, backfilling shall 
be completed as soon as possible. Upon completion of all piping in the same 
trench, backfill shall be completed as specified. Trenches containing control 
tubing shall have a three (3) inch sand or sandy loam cushion free from rocks 
or stones larger than three-eighths (?/s) inch in diameter placed over all control 
tubing. Backfill from the bottom of the trench to approximately six (6) inches 
above the pipe shall be by continuous tamping in such a manner that will not 
damage pipe or control tubing and shall proceed evenly on both sides of the 
pipe. The remainder of the backfill shall be thoroughly tamped, except that 
heavy equipment shall not be used within eighteen (18) inches of any pipe. All 
backfill material shall be free of rocks, roots, or other objectionable material. 
The top six (6) inches of the backfill shall be of top soil material or the first six 
(6) inches of material removed in the excavation. 


METHOD OF MEASUREMENT 


213.04.01 Measurement. The materials to be measured for payment 
under these specifications will be listed in the contract items by size, class, 
type, gage, or whatever information is necessary for identification. 

The quantity of pipe and tubing to be measured for payment will be the 
actual number of linear feet of the type specified complete and in place. Pipe 
bends, wyes, tees, and other branches will be measured along center lines to 
the point of intersection. 

The quantity of sprinklers, couplers, heads, valves, vacuum breakers, hose 
bibs, concrete valve boxes, valve assemblies, and riser assemblies will be 
measured per each of the type and size specified complete and in place. 

All measurements will be made in accordance with subsection 109.01, 
*‘Measurement of Quantities.” 


BASIS OF PAYMENT 


213.05.01 Payment. The accepted quantities of pipe and tubing mea- 
sured as specified in subsection 213.04.01, “‘Measurement,”’ will be paid for 
at the contract unit price bid per linear foot for the types and sizes specified. 
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The accepted quantity of all other attachments measured as specified in 
subsection 213.04.01, ‘““Measurement,’’ will be paid for at the contract unit 
price bid per each for the types and sizes specified. 

Payment per linear foot of conduit involved shall be full compensation for 
furnishing and installing pipe conduit, bedding and backfilling, caps, mark- 
ers, and incidentals necessary to install the conduit complete and in place. 

The above payment will be full compensation for furnishing all the material 
and labor necessary to install the system. Such payment shall include excava- 
tion, backfill, restoring sidewalk, curb, gutter, pavement, and appurtenances 
damaged or destroyed by construction and making all required tests. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.’’ 

Payment will be made under: 


Pay Item Pay Unit 
(Size) Kby pe) tP IPE LMC Thy OLS ire Sed AI SE Es nD ee ee ees Se Linear Foot 
(sizeji{typen(Namenif attachment) x4 we eth tA hbo oe tet ee ea Each 
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SELECTED MATERIAL BASE OR SURFACE 


DESCRIPTION 


301.01.01 General. This work shall consist of excavating and placing 
selected granular materials in one (1) or more courses for base or surface in 
accordance with these specifications and in reasonably close conformity with 
the lines, grades, thicknesses, and typical cross sections shown on the plans 
or established by the Engineer. 


MATERIALS 


301.02.01 General. Material shall be as set forth in the special provi- 
sions. 


CONSTRUCTION 


301.03.01 Subgrade Preparation. The surface of the subgrade upon 
which the selected material is to be placed shall conform to the established 
lines and grade, shall be reasonably smooth and uniform, and shall be 
compacted to the required density. 


301.03.02 Placing. In producing, handling, and placing selected materi- 
als, care shall be taken to prevent segregation of the fine particles from the 
coarse. When the required compacted thickness is more than six (6) inches the 
material shall be placed in layers, none of which shall exceed six (6) inches in 
depth after compaction, except as provided in subsection 301.03.04, **Com- 
paction.”’ 

After the material has been uniformly deposited, it shall be thoroughly 
blademixed to the full depth of the layer by alternately blading the entire layer 
to the center and back to the edges of the roadbed. It shall then be spread and 
finished to the required cross section. At the option of the Contractor, selected 
material may be spread with equipment meeting the requirements of subsec- 
tion 302.03.03, ‘“‘Spreading Class B Aggregates.” 

Binder material, if required, shall be incorporated either in the surfacing 
aggregate at the plant when the aggregate is produced, or shall be incorpo- 
rated uniformly on the roadbed in amounts designated by the Engineer. 


301.03.03 Watering. Water shall be applied prior to and during all 
blading operations, to moisten the material sufficiently to prevent segregation 
of the fine and coarse particles. Water shall also be applied during the 
compaction and maintenance stages in sufficient amounts to attain compaction 
and prevent raveling. 


301.03.04 Compaction. Compaction shall immediately follow the 


spreading operation. Where the required thickness is six (6) inches or less, the 
base course may be spread and compacted in one (1) layer. However, if 
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vibratory compaction equipment approved by the Engineer is used, and the 
requirement for the density is complied with, the compacted thickness of any 
one (1) layer may be increased to eight (8) inches. Aggregate bases, placed on 
road approaches and connections, street intersection areas, median strip 
areas, Shoulder areas, and at locations which are inaccessible to the spreading 
equipment, may be spread in one (1) or more layers by any means to obtain 
the specified results. 

Each layer of material shall be compacted to not less than ninety-five (95) 
percent of the maximum density as determined by Test Method No. Nev. 
T101. Test Methods No. Nev. T102 or T103 may be used to determine the in- 
place density. Test method to be determined by the Engineer. 

It is to be expected that a loss of density in the upper portions of the material 
may occur due to the elements, or for a lapse in time, or for other reasons. 
Recompaction to the specified density will be required prior to placement of 
any subsequent course and no additional compensation will be allowed for 
such recompaction. 


METHOD OF MEASUREMENT 


301.04.01 Measurement. The quantity of selected material base or sur- 
face to be’ measured for payment will be the number of cubic yards or tons 
complete and in place. 

The weight of material will be determined by deducting from the weight of 
material delivered to the work, the weight of water in excess of optimum plus 
one (1) percentage point. Optimum moisture will be determined by Test 
Methods No. Nev. T101 or T102 as determined by the Engineer. Moisture 
content will be determined by Test Method No. Nev. T112. The weight of 
water thus deducted will not be measured for payment. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


301.05.01 Payment. The accepted quantity of selected material base or 
surfacing, measured as provided above, will be paid for at the contract unit 
price bid per cubic yard or ton for selected material base or surface, which 
price shall be full compensation for stripping the pit, crushing, screening, 
loading, hauling, placing, watering, compacting, and maintaining the base or 
surface as shown on the plans and as directed by the Engineer. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.’’ 

Partial payments may be made in accordance with subsection 109.06, 
‘*Partial Payments.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Selécted Material: Base. 0)... ch aes oe ee ee ree oc Cubic Yard or Ton 
Selected: MatertalsSurtace: 2 8). Or eye oh ee ee ee Cubic Yard or Ton 
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AGGREGATE BASE COURSES 


DESCRIPTION 


302.01.01 General. This work shall consist of furnishing, placing, and 
compacting aggregate base courses constructed in accordance with the 
requirements hereinafter set forth and in reasonably close conformity with the 
lines, grades, thicknesses, and cross sections shown on the plans or estab- 
lished by the Engineer. 


MATERIALS 


302.02.01 General. All materials shall conform to the requirements as 
set forth in the following subsections: 


PypenieCless, B Ag prec ate Todt. ee ce ee cadet terete enc sce as foenseegeorce Subsection 704.03.03 
Type*2>Class* BA gerepates Basen thas) ee ee A ae Subsection 704.03.05 
ey pera/Class +B oA geresate Base aut Se ese peace ale Subsection 704.03.07 
Type dyClaSsAwh pare gate, Bae sete: sicitaci8 priya tee cs. dees hee ae A seeestsese Bol Leal. Subsection 704.03.02 
LT MAE SE MR Be red poled Lio Ml b Fe TRO ee D9 aE ln ER FE Subsection 704.03.04 
Fy of Sale a Ob EN edd (ese | lb hy ee. trcenalee reais uae enanhintamtsesinaimeinieenindtedil fide Subsection 704.03 .06 


Acceptance sampling will conform to the test requirements as set forth in 
the above mentioned subsections and in subsection 106.04, ‘‘Samples and 
Tests.”’ 


CONSTRUCTION 


302.03.01 Subgrade Preparation. Any ruts, holes, defects, or soft 
yielding places which occur in the subgrade or subbase for any cause whatso- 
ever shall be corrected and compacted to required density and stability before 
an aggregate base course is placed thereon. The above-mentioned repairs are 
to be made at the expense of the Contractor, except as provided for in 
subsection 203.03.02, “‘Unsuitable Materials.”’ 


302.03.02 Spreading Class A Aggregates. The aggregate shall be 
spread in one (1) operation with a self-propelled spreader ready for compac- 
tion without further shaping except for trimming to correct minor deficiencies 
as hereinafter specified. The spreader shall be provided with a screed that 
strikes off and distributes the material to the required width and to the surface 
tolerances hereinafter set forth. The screed shall be adjustable to the required 
cross section. Screed action includes any cutting, oscillating, or other practi- 
cal motion that produces a finished surface texture of uniform appearance. 
The spreader shall be self-propelled and capable of spreading not less than 
twelve (12) feet in width. Equipment not propelled by the unloading vehicle 
will be considered self-propelled. In narrow trench widenings, aggregate base 
course may be placed with self-propelled trench widening spreaders. If the 
spreader leaves ridges, indentations, or other objectionable marks that cannot 
be prevented by adjustments or eliminated by rolling, its use shall be discon- 
tinued. 
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The self-propelled spreader shall be equipped with a control system which 
will automatically control the trimming of the base material to the specified 
transverse slope and established longitudinal grade. The control system shall 
be automatically actuated from an independent line and grade control refer- 
ence through a system of electronically controlled mechanical sensors which 
will maintain the trimmer screed at the proper transverse siope and at the 
proper elevation to obtain the required surface. In case of failure of the control 
system, the trimmer shall be operated by mechanical control only until the 
material on the roadbed at the time of breakdown is placed. 

Motor patrols will not be considered to be self-propelled mechanical 
spreaders unless they are equipped with end wings on the blade, have the 
blade locked in a position normal to the direction of travel, and are equipped 
with cross slope and automatic grade controls that are capable of picking up 
grade from a wire control, and from an external sensing wheel. 

When mctor patrols are used, the initial pass for final grade elevation will 
be controlled by the wire line. Subsequent passes will be controlled by an 
electronic sensing device capable of maintaining grade. 

The Engineer will establish reference points on one (1) side of the roadway 
at reasonable intervals. 

The Contractor shall furnish, place, maintain, remove, and dispose of all 
materials required to provide continuous line and grade control to the placing 
machine. 

Aggregate bases, placed on road approaches and connections, street inter- 
section areas, median strip areas, shoulder areas, and at locations which are 
inaccessible to the spreading equipment, may be spread in one (1) or more 
layers by any means to obtain the specified results. 

Other than previously provided in this subsection, the use of motor graders 
will not be permitted during depositing, spreading, and compacting opera- 
tions, except as follows: 

(a) Motor graders may be used to correct unavoidable segregation at edges 
and to trim the surface of the aggregate base after compaction in order to 
finish the base within the tolerances specified. 

(b) When the area of the base is small or irregular, and it is impractical to 
use self-propelled spreading equipment, the base material may be spread by 
motor grader or other approved methods. 


302.03.03 Spreading Class B Aggregates. The aggregate shall be uni- 
formly deposited on the approved subgrade by means of the hauling vehicle 
with or without spreading devices. Aggregate shall be distributed over the 
surface to the depth specified on the plans or established by the Engineer. 

After base course material has been deposited, it shall be thoroughly blade- 
mixed to full depth of the layer by alternately blading the entire layer to the 
center and back to the edges of the road. It shall then be spread and finished to 
the required cross section by means of a self-propelled pneumatic-tired motor 
grader. 

At the option of the Contractor, the aggregate may be spread with a self- 
propelled spreader with the aggregate ready for compaction without further 
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shaping. If this option is exercised, however, the operation shall become 
subject to the requirements of subsections 302.03.04, ‘‘Watering and Mixing 
Class A Aggregates,’ and 302.03.02, ‘“‘Spreading Class A Aggregates.’ 


302.03.04 Watering and Mixing Class A Aggregates. The base course 
material and water shall be mixed in a mixer approved by the Engineer. Water 
shall be added during the mixing operation by means of spray bars in the 
amount necessary to provide the optimum moisture content for compacting. 
Attention 1s directed to subsection 210.03.01, ‘““Equipment.’’ After mixing to 
the extent that the product has a uniform homogeneous appearance, the base 
material shall be transported to the job while it contains the proper moisture 
content and shall be placed on the roadbed by means of an approved self- 
propelled aggregate spreader as provided for in subsection 302.03.02, 
‘Spreading Class A Aggregates.’’ If the material has dried appreciably prior 
to final compacting, additional water shall be added by means of a pressurized 
water truck to assist in compaction and to prevent raveling. 


302.03.05 Watering Class B Aggregates. Water shall be applied prior 
to and during all blading and processing operations to moisten the material 
sufficiently to prevent segregation of the fine and coarse particles. Water shall 
be applied during the compaction and maintenance stages in sufficient 
amounts to assist in compaction and prevent raveling. Reference is made to 
Section 210, ‘‘Watering.”’ 


302.03.06 Compaction. Compaction shall immediately follow the 
- spreading operation. Where the required thickness is six (6) inches or less, the 
base course may be spread and compacted in one (1) layer. However, if 
vibratory compaction equipment of a type approved by the Engineer is used, 
and the requirement for density is complied with, the compacted thickness of 
any one (1) layer may be increased to eight (8) inches. Aggregate bases, 
placed on road approaches and connections, street intersection areas, median 
strip areas, shoulder areas, and at locations which are inaccessible to the 
spreading equipment, may be spread in one (1) or more layers by any means 
to obtain the specified results. Each layer of material shall be compacted to 
not less than ninety-five (95) percent of the maximum density as determined 
by Test Method No. Nev. T101. Test Methods No. Nev. T102 or T103 may 
be used to determine the in-place density. Test method to be determined by the 
Engineer. 

It is to be expected that a loss of density in the upper portions of the material 
may occur due to the elements, or for a lapse in time, or for other reasons. 
Recompaction to the specified density will be required prior to placement of 
any subsequent course and no additional compensation will be allowed for 
such recompaction. 


302.03.07 Tolerance for Type 2 Class A Aggregate. When a twelve 
(12) foot straightedge is laid in any direction, the finished surface shall not 
deviate at any point more than four one-hundredths (0.04) foot from the 
bottom thereof. 
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METHOD OF MEASUREMENT 


302.04.01 Measurement. The quantity of aggregate base to be mea- 
sured for payment will be the number of cubic yards or tons complete and in 
place. 

The weight of material will be determined by deducting from the weight of 
material delivered to the work, the weight of water in excess of optimum plus 
one (1) percentage point. Optimum moisture will be determined by Test 
Methods No. Nev. T101 or T102 as determined by the Engineer. Moisture 
content will be determined by Test Method No. Nev. T112. The weight of 
water thus deducted will not be measured for payment. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.’ 


BASIS OF PAYMENT 


302.05.01 Payment. The accepted quantity of aggregate base material, 
measured as provided in subsection 302.04.01, “‘Measurement,”’ will be paid 
for at the contract unit price bid per cubic yard or ton, for the type and class 
specified, which price shall be full compensation for stripping the pit, crush- 
ing, screening, mixing, hauling, watering, placing, compacting, and maintain- 
ing the base courses as shown on the plans and as directed by the Engineer. 

It is to be expected that deviations in thickness will occur in placing 
aggregate base courses. It shall be the inherent responsibility of the Contrac- 
tor to bring the various base courses to the required grade line. Payment will 
be limited to the number of tons or cubic yards complete and in place and no 
additional payment will be made for any labor or equipment used in bringing 
the courses to grade. 

All payments will be made in accordance with subsection 109.02, ‘“‘Scope 
of Payment.”’ 

Partial payments may be made in accordance with subsection 109.06, 
‘*Partial Payments.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Type’ Class*B*Apesregate’ Basen 0M a ee ee ee Cubic Yard or Ton 
Type? iClassuBb Agerégate) Baseinvuoth aaa a, Ce ee ews Cubic Yard or Ton 
Types €lass] By Agtrepate Basé..ol bode sue lee eal Cubic Yard or Ton 
Type ClassuA. AgorecatesBaser tay... AS. Bitte cei ee Bcd. Cubic Yard or Ton 
Pype-g Class A A ORT eR Ate ASC coc da cee ere care cee Cubic Yard or Ton 


Type’) Class A cA Bre gate: Bas ert no. sescc cece iver! lun te ee eine ee eer re? Cubic Yard or Ton 
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SECTION 303 
PLANTMIX BITUMINOUS BASE 


DESCRIPTION 


303.01.01 General. This work shall consist of aggregate and bituminous 
material mixed in a central plant and spread and compacted on a prepared 
surface in accordance with these specifications and in reasonably close con- 
formity with the lines, grades, thicknesses, and typical cross sections shown 
on the plans or established by the Engineer. 

The requirements of Section 401, ‘‘Plantmix Bituminous Pavements— 
General,’’ shall be applicable to this work, except as hereinafter specified. 


MATERIALS 


303.02.01 General. The materials shall conform to the requirements as 
specified in subsections 401.02.01 through 401.02.04, inclusive, of Section 
401, ‘“‘Plantmix Bituminous Pavements—General.”’ 


CONSTRUCTION 


303.03.61 General. The construction requirements shall conform to the 
requirements as specified in subsections 401.03.01 through 401.03.13, inclu- 
sive, of Section 401, ‘‘Plantmix Bituminous Pavements—General,”’ with the 
following exceptions: 


303.03.02 Rollers. There shall be operating with each paver, three (3) 
rollers meeting the requirements of (a), (b), and (c) of subsection 401.03.04, 
‘*Rollers,’ except as hereinafter noted. 

When two (2) pavers are paving in echelon within four hundred (400) feet 
of each other and each paver is placing not more than one hundred fifty (150) 
tons of bituminous mixture per hour, then three (3) rollers meeting the 
requirements of (a), (b), and (c) of subsection 401.03.04, ‘*Rollers,’’ may be 
used with both pavers. 


303.03.03 Spreading and Finishing. Unless otherwise specified, bitu- 
minous plantmix base shall not be placed in courses exceeding five (5) inches 
in compacted thickness. When more than one (1) course is placed, the courses 
shall be of approximately equal thickness. 


303.03.04 Surface Tolerances. The completed surfacing shall be thor- 
oughly compacted, smooth and free from ruts, humps, depressions, or irregu- 
larities. When a straightedge twelve (12) feet long is laid on the finished 
surface and parallel with the centerline of the highway, the surface shall not 
vary more than two one-hundredths (0.02) foot from the lower edge of the 
straightedge. The transverse slope of the finished surface shall be uniform to a 
degree such that no depressions greater than two one-hundredths (0.02) foot 
are present when tested with a straightedge twelve (12) feet long laid in a 
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direction transverse to the centerline and extending from edge to edge of a 
twelve (12) foot traffic lane. 

Any ridges, indentations, or other objectionable marks left in the surface of 
the bituminous mixture by blading or other equipment shall be eliminated by 
rolling or other means. The use of any equipment that leaves ridges, indenta- 
tions, or other objectionable marks in the bituminous mixture shall be 
discontinued and other acceptable equipment shall be furnished by the Con- 
tractor. 


METHOD OF MEASUREMENT 


303.04.01 Measurement. Plantmix bituminous base will be measured 
as specified in subsection 401.04.01, “‘Measurement.”’ 


BASIS OF PAYMENT 


303.05.01 Payment. The accepted quantity of materials measured as 
provided in subsection 303.04.01, “‘Measurement,”’ will be paid for at the 
contract unit price bid per ton for plantmix bituminous base aggregate (type), 
and per ton for bituminous material (asphalt cement or liquid asphalt). 

The above prices shall be full compensation for furnishing all the materials, 
mixing, loading, hauling, placing, compacting, and incidentals necessary for 
doing all the work involved in constructing plantmix bituminous base. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Partial payments for plantmix bituminous base aggregate may be made as 
set forth under subsection 109.06, ‘‘Partial Payments.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Plantmtx: Bitummous ‘Base “A ppregate (ty pejit se 2 eee ee 2 eee ee Ton 
Asphalt ;@ement(grade).¢ugy oe. Mad 2 RR ae ee oe eee eee Ton 
lenquiid (Asphatt(erarle):* 11104)..200 soo leaclne cl es ep ones COE ee ce Ton 


[ 170 ] 


SECTION 304 


PORTLAND CEMENT TREATED BASE 


DESCRIPTION 


304.01.01 General. This work shall consist of constructing one (1) or 
more courses of a mixture of aggregate and Portland cement on a prepared 
surface in accordance with these specifications in reasonably close conformity 
with the lines, grades, thicknesses, and typical cross sections shown on the 
plans or established by the Engineer. 

The method to be used, either plantmix or roadmix, shall be designated in 
the contract documents. 


MATERIALS 


304.02.01 General. All material shall conform to the requirements 
specified in the following sections: 


Portland Cendent:. 2 hus. sige ae Beare ieee obs the cue, ae eases dd AN et ate cee lpn eee Section 701 
Water hier} 02) LASALLE. Lt dan teem COL tee CASI ED ok ASIA ct ite te hid SST Section 722 
Aggregate for Portland cement treated base... eeeesee cee eneceneneneeeeeeeees Subsection 704.03.08 
Serqundtagplalinye “t.sFe ig Pit gi lt STE eae bh ae Ee hd 2 A oe Subsection 703.03.03 
amulsified aspualtesetaaane ea seks So See kOe A ee Tt ee Subsection 703.03.04 


At the Contractor’s option, cement for Portland cement treated base may be 
either Type I, Type IP “‘blended,’’ or Type II Portland cement. The limitation 
on the amount of alkali in cements used for cement treated base is hereby 
waived. 


CONSTRUCTION 


304.03.01 Proportioning. Portland cement shall be applied to the min- 
eral aggregate at not less than two (2) percent nor more than four and one-half 
(4'2) percent of the weight of the dry mineral aggregate. Any allowable 
variations hereinafter set forth are to be inclusive of the above stated percent- 
ages. The exact rate of application of cement shall be as determined by the 
Engineer. Immediate control of the cement content shall be accomplished by 
testing the fresh, moist cement aggregate mixture, by Test Method No. Nev. 
1239. 


304.03.02 Mixing—Roadmix Method. (a) Depositing Untreated 
Aggregate. Untreated aggregate shall be deposited on the prepared area by 
means of spreader boxes equipped with a readily adjustable strike-off device 
resulting in a uniform windrow or a uniform spread, to provide the required 
width and surface tolerance specified in subsection 304.03.06, *‘Finished 
Surface.’’ Aggregate to be treated shall not be mixed with roadbed material 
that is not to be treated. 

(b) Mixing. Cement treated base may be mixed either on the roadbed or at 
a location off the roadbed by the roadmixed method or the plantmixed method 
as the Contractor may elect. 
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If the Contractor elects to use the plantmixed method, all the requirements 
in subsection 304.03.03, ‘*Mixing—Plantmix Method,” will apply, except the 
following: 


1. The separation of aggregates into two (2) sizes and storing in separate 
stockpiles as provided in subsection 304.03.03, “‘Mixing—Plantmix 
Method,”’ will not be required. 

2. The four-tenths (0.4) of a percentage point variation in the cement 
content as provided in subsection 304.03.03, ‘*Mixing—Plantmix Method,”’ 
will be increased to six-tenths (0.6) of a percentage point as specified in this 
subsection. 

If the Contractor elects to use the roadmix method, the roadmixing machine 
shall be of the pugmill or auger type, or other type meeting the approval of the 
Engineer. The machine shall be designed to pick up the material to be mixed 
from the windrow or blanket so that during at least fifty (50) percent of the 
mixing cycle all the material is picked up and mixed while separated from the 
mixing table. 

Cement to be mixed with aggregate may be furnished in sacks or in bulk. If 
sacked cement is used, the sacks shall be distributed on the aggregate at the 
required intervals and then be emptied by hand methods following which the 
cement from each sack shall be distributed in a layer of uniform thickness. If 
the cement is furnished in bulk, it shall be spread by mechanical equipment. 
Each load in the spreading equipment shall be calibrated so the average rate of 
spread can be determined by the Engineer. The rate of cement spread per 
linear foot of windrow or blanket shall not vary more than ten (10) percent 
from the designated rate. The tops of windrowed aggregate shall be flattened 
or slightly trenched to receive the cement. The distance which cement may be 
spread upon the aggregate ahead of the roadmixing operations will be deter- 
mined by the Engineer. 

The roadmixing machine shall have provisions for introducing water at the 
time of mixing, through a metering device or by other approved methods. The 
water shall be applied by means of controls that will supply the correct 
quantity of water to produce a completed mixture with a uniform moisture 
content. Leakage of water from equipment will not be permitted. Care shall 
be exercised to avoid the addition of any excessive water. The quantity of 
water added to the mixture will be determined by the Engineer. 

Where the material is to be spread and compacted in two (2) or more layers, 
material for each layer shall be mixed separately. 

The resulting mixture shall be uniform and more than one (1) pass of the 
mixer through the material may be required. If equipment is used that requires 
more than one (1) pass of the mixer, at least one (1) pass shall be made before 
any water is added to the material. 

At the time mixing is completed the moisture content of the mixture shall 
not be in excess of one (1) percent over optimum as determined by Test 
Method No. Nev. T236. 

The cement content of samples taken from time to time from the product of 
the roadmixing machine, or from mixtures spread on the roadbed shall not 
have a variation above or below the cement content designated by the 
Engineer or more than six-tenths (0.6) of a percentage point based on the 
weight of the aggregate as determined by Test Method No. Nev. T239. 
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The lengths of treated sections shall be regulated to permit completion 
within the time requirements provided in subsection 304.03.07, ‘‘Time 
Requirements.”’ 

Should the Contractor elect to perform roadmixing operations off the 
roadbed, the provisions specified in this subsection for mixing on the roadbed 
shall apply. 


304.03.03 Mixing—Plantmix Method. (a) General. Cement treated 
base shall be mixed at a central mixing plant by either batch mixing using 
revolving blade or rotary drum mixers or continuous mixing at the option of 
the Contractor. The aggregate and cement may be proportioned either by 
weight or volume. Aggregate for cement treated base shall be separated into 
two (2) sizes and each size shall be stockpiled separately. One (1) stockpile 
shall contain aggregate retained on a No. 4 sieve of which not more than 
twenty (20) percent shall be finer than a No. 4 sieve. The other stockpile shall 
contain aggregate of which at least eighty (80) percent is finer than the No. 4 
sieve. If aggregates are separated into more than two (2) sizes, any combina- 
tion of sizes approved by the Engineer that will meet the grading and other test 
requirements will be acceptable. 

In all plants, the water shall be proportioned by weight or volume and there 
shall be means by which the Engineer may readily verify the amount of water 
per batch or the rate of flow for continuous mixing. The time of the addition of 
water or the points at which it is introduced into the mixer, shall be deter- 
mined by the Engineer. 

At the time mixing is completed the moisture content of the mixture shall 
not exceed optimum as determined by Test Method No. Nev. T236. 

In all plants, cement shall be added in such a manner that is uniformly 
distributed throughout the aggregates during the mixing operation. 

The charge in a batch mixer, or the rate of feed to a continuous mixer, shall 
not exceed that which will permit complete mixing of all the material. Dead 
areas in the mixer, in which the material does not move or is not sufficiently 
agitated, shall be corrected by either a reduction in the volume of material or 
by other adjustment. 

In all plants, the proportioning of materials designated by the Engineer shall 
be within the following tolerances: 


BPetecaleweiehts. Olmale Un Ire yee ait eet Lee Lee cele ul. ft ae +5.0% 
Cenrentécontennorthe complete dry mixtures 2200. wise le belle TIDE ee REE OL +0.4% 
Moisture content of the completed mixture......2, 1. 2OsOTL) Sit ol Wate eth g 2. +1.0% 


The Contractor shall furnish weighing equipment as specified in subsection 
109.01, ‘“‘Measurement of Quantities.” 

(b) Batch Mixing. In batch type mixers the mixer shall be equipped with a 
timing device which will indicate by a definite audible or visual signal the 
expiration of the mixing period. The device shall be accurate to within two (2) 
seconds. The plant shall be equipped with a suitable automatic device for 
counting the number of batches. 

Mixing shall continue until a homogeneous mixture of uniformly distributed 
and properly coated aggregates of unchanging appearance is produced. 

Cement for each batch shall be weighed on scales separate and distinct from 
the aggregate batching scales. 
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If volumetric proportioning is used, means shall be provided for accurately 
calibrating the amount of material in each measuring bin. 

(c) Continuous Mixing. If the continuous type mixer is used, the correct 
proportion of each aggregate size introduced into the mixer shall be drawn 
from the storage facility by an approved type of feeder, which will continu- 
ously supply the correct amount of aggregate in proportion to the cement, and 
so arranged that the proportion of each aggregate size can be separately 
adjusted. The plant shall be equipped with metering devices of an approved 
type that will introduce the cement and water into the mixer in specified 
proportions. The metering devices and feeder shall be interlocked and so 
synchronized as to maintain a constant rate of cement and water into the mixer 
in specified proportions. The metering devices and feeder shall be interlocked 
and so synchronized as to maintain a constant rate of cement and water to the 
aggregate. When storage bins are used, they shall be equipped with overflow 
chutes for each compartment. A positive signal system shall be provided that 
will automatically close down the plant when the level of material in any bin 
approaches the strike-off capacity of the feed gate. The plant shall not be 
permitted to operate unless the signal system is in good working condition. 
The feeder for the aggregate shall be mechanically or electrically driven. 
Aggregate feeders that are mechanically driven shall be directly connected 
with the drive on the cement feeder. The plant shall be equipped with facilities 
satisfactory to the Engineer for calibrating gate openings and metering devices 
by weighing check samples. Aggregate feeders that are electrically driven 
shall be actuated from the same circuit that serves the motor driving the 
cement feeder. 

Mixing shall continue until a homogeneous mixture of uniformly distributed 
and properly coated aggregates of unchanging appearance is produced. 

The cement feeder shall be equipped with a device by which the rate of 
cement feed can be determined while the plant is in full operation. 

The drive shaft of the cement feeder shall be equipped with a revolution 
counter reading to one one-hundredth (0.01) of a revolution, and of sufficient 
capacity to register the total number of revolutions in a day’s run. 


304.03.04 Spreading. (a) General. The area to be covered with 
cement treated base shall be prepared and compacted to the grade and cross 
section for the bottom surface of the cement treated base. Any material cut 
away in trimming for such grade and cross section shall be disposed of in a 
manner satisfactory to the Engineer. 

Materials mixed at a location off the roadbed shall be protected against 
moisture loss while being transported to the spreading site, with a method 
approved by the Engineer, and shall be spread without segregation. Immedi- 
ately prior to spreading, the area to be covered shall be moistened and kept 
moist, but not excessively wet. 

Where the required thickness is six (6) inches or less, the mixture may be 
spread and compacted in one (1) layer. Where the required thickness is more 
than six (6) inches, the mixture shall be spread and compacted in two (2) or 
more layers of approximately equal thickness and the maximum compacted 
thickness of any one (1) layer shall not exceed six (6) inches. Work on each 
layer shall be performed in a similar manner and the surface of the compacted 
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material shall be kept moist or prevented from drying by some method 
approved by the Engineer until covered with the next layer. 

Cement treated base to be placed in inaccessible areas may be spread by 
approved methods in one (1) course. After spreading, the material shall be 
thoroughly compacted to the required lines, grades, and cross sections by 
means of pneumatic tampers or with other compacting equipment which 
consistently obtains equal or better compaction than that provided in subsec- 
tion 304.03.05, *‘Compaction.”’ 

(b) Plantmix Method. The mixture shall be deposited on the roadbed at a 
uniform quantity per linear foot, which quantity will provide the required 
compacted thickness without resorting to spotting, picking up, or otherwise 
shifting the mixture. 

When placing material on the mainline, a wire line grade control will be 
required. On areas other than the mainline, wire line grade control will be 
optional. 

The mixture shall be spread in one (1) operation with a self-propelled 
mechanical spreader ready for compaction without further shaping. Segrega- 
tion shall be avoided and the base shall be free from pockets of coarse or fine 
material. Equipment not propelled by the unloading vehicle will be considered 
self-propelled. The spreader shall be provided with a screed that strikes off 
and distributes the material to the required width and to the surface tolerances 
specified in subsection 304.03.06, ‘‘Finished Surface.’’ The screed shall be 
adjustable to the required cross section. Screed action includes any cutting, 
oscillating or other practical motion that produces a finished surface texture of 
uniform appearance. If the spreader leaves ridges, indentations, or other 
objectionable marks in the surface that cannot be eliminated by rolling, or 
prevented by adjustments in operation, its use shall be discontinued. 

The self-propelled spreader shall be equipped with a control system which 
will automatically control the placing and trimming of the material to the 
specified transverse slope and established longitudinal grade. The control 
system shall be automatically actuated from an independent line and grade 
control reference on one (1) or both sides of the roadbed. In the event of 
failure of the control system, spreading operations shall cease until the system 
is repaired. 

Except as otherwise provided in this subsection, the use of motor graders 
will not be permitted during spreading and compacting operations, except that 
motor graders may be used to trim the edges and surface of the cement treated 
base after compaction in order to finish the base within the tolerances 
specified. 

On areas other than the mainline, if wire line grade control is used motor 
patrols may be used as self-propelled mechanical spreaders. 

When motor patrols are used as self-propelled mechanical spreaders, they 
must be equipped with end wings on the blade, have the blade locked in a 
position normal to the direction of travel, and shall be equipped with cross 
slope and automatic grade controls that are capable of picking up grade from a 
wire control and from an external sensing wheel. 

The initial pass for final grade elevation will be controlled by the wire line. 
Subsequent passes will be controlled by an electronic sensing device capable 
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of maintaining grade. In the event of failure of the control system, the motor 
patrol may be operated manually but only until the material on the roadbed at 
the time of breakdown has been placed. 

The Engineer will establish reference points at reasonable intervals on both 
sides of the mainline. Where wire control is used on other lines, reference 
points will be established on one (1) side. 

The Contractor shall furnish, place, maintain, remove, and dispose of all 
materials required to provide continuous line and grade control to the placing 
machine. 

In areas of transitions, sharp curves, short runs, or miscellaneous areas 
where the above methods for control of line and grade are impractical, the 
method of placement shall be as approved by the Engineer. 

The mixed materials shall be spread for the full planned width, either by 
one (1) spreader or by several spreaders operating in a staggered position 
across the subgrade, unless otherwise permitted by the Engineer or if traffic 
conditions require part width construction. Should permission be granted or 
part width construction be required for the use of one (1) spreader operating 
alternately on contiguous lanes, not more than one (1) hour shall elapse 
between the time of placing material in adjacent lanes at any location. If 
longitudinal construction joints are necessary, they shall fall on lane lines. 


304.03.05 Compaction. The provisions contained in this subsection 
apply to both plantmix and roadmix methods. 

Compacting equipment shall produce the required compaction within the 
operation time limit specified in subsection 304.03.07, “‘Time Require- 
ments.” 

Rolling shall be accomplished with a two (2) axle tandem steel roller 
weighing not less than ten (10) tons, or single or dual drum vibratory roller, 
and pneumatic-tired rollers which shall conform to the provisions in subsec- 
tion 401.03.04, ‘‘Rollers,’’ of these specifications. The sequence in which 
these rollers are used shall be as directed by the Engineer. 

Rolling shall be performed in such a manner that bumps and irregularities 
will be eliminated and the finished surface shall be true to the required grade 
and cross section within the surface tolerances specified in subsection 
304.03.06, ‘‘Finished Surface.”’ 

Water shall be applied without driving equipment over the uncompacted 
material. 

Rolling shall commence from the outer edge of the material, and subsequent 
rolling shall lap at least twenty-five (25) percent of previously compacted 
material. 

Steel-wheeled rollers shall be used for the finish rolling of each layer. Said 
‘*finish’’ rolling shall commence from the outer edge and progress so as to 
completely compact the entire surface. 

Areas inaccessible to rollers shall be compacted to the required compaction 
by other means. 

The density of compacted cement treated bases shall not be less than ninety- 
two (92) percent of the maximum density as determined by Test Method No. 
Nev. T101. Test Methods No. Nev. T102 or T103 may be used to determine 
the in-place density. Test method to be determined by the Engineer. 
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304.03.06 Finished Surface. The finished surface of cement treated 
base shall be uniform and shall not deviate at any point more than three one- 
hundredths (0.03) foot from the bottom of a twelve (12) foot straightedge laid 
in any direction. 

The surface of the finished cement treated base at any point shall not vary 
more than five one-hundredths (0.05) foot above or below the grade estab- 
lished by the Engineer, except that when Portland cement concrete pavement 
is to be placed on cement treated base, the surface of the finished cement 
treated base at any point shall not extend above the grade established by the 
Engineer. 

When the finished surface of cement treated base is outside the specified 
tolerances and before placing any course of material thereon, all high spots on 
the finished surface shall be trimmed off to within the specified tolerance. The 
excess material shall be removed and disposed of in a manner approved by the 
Engineer immediately after trimming and no loose material shall be left on the 
base and the area shall then be rolled again. Full compensation for trimming 
high spots and disposing of the trimmed material shall be considered as 
included in the prices paid for the contract items involved in constructing the 
cement treated base and no additional compensation will be allowed therefor. 

Cleated equipment shall not be allowed on new cement treated base unless 
street pads are used on cleats. 


304.03.07 Time Requirements. Any mixture of aggregate, cement, and 
water that has not been compacted shall not be left undisturbed for more than 
thirty (30) minutes. Not more than two (2) hours shall elapse between the time 
water is added to the aggregate and cement and the time of completion of 
initial rolling. Not more than three (3) hours shall elapse between the time 
water is added to the aggregate and cement and the time of completion of final 
compaction after trimming. 


304.03.08 Construction Joints. At the end of each day’s work and 
when cement treated base operations are delayed or stopped for more than two 
(2) hours, a construction joint shall be made in thoroughly compacted mate- 
rial, normal to the centerline of the roadbed with a vertical face. Additional 
mixture shall not be placed until the construction joint has been approved by 
the Engineer. 

Where cement treated base has been finally compacted more than one (1) 
hour, longitudinal joints shall be constructed by cutting vertically into the 
existing edge for approximately three (3) inches and the material cut away 
may be disposed of in the adjacent lane to be constructed. The face of the cut 
joints shall be moistened in advance of placing the adjacent base. 


304.03.09 Protection and Curing. The surface shall be kept moist at all 
times until the curing seal is applied. Water equipment shall be of a type 
which will apply moisture in a fog or mist type application free of pressure at 
the surface being treated. 

The completed cement treated base shall be covered with a bituminous 
curing seal as protection against drying. Curing seal will be required only for 
the top layer of cement treated base. The surface shall be kept moist until the 
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seal is applied. Curing seal shall be liquid asphalt, type MC-250, unless 
otherwise specified, and shall be applied at a rate of between fifteen one- 
hundredths (0.15) gallon and twenty-five one-hundredths (0.25) gallon per 
square yard of surface, the exact amount to be determined by the Engineer. 
The curing seal shall be applied in accordance with the requirements of 
Section 407, ‘‘Seal Coat,’ and in sufficient quantity to provide a continuous 
membrane over the base. At the time of application of the curing seal, the 
surface shall be tightly knit, free from all loose material and shall contain 
sufficient moisture to prevent excessive penetration of the asphalt. If neces- 
sary to insure this, sufficient water to fill the surface voids shall be applied 
immediately before the asphalt is applied. 

The curing seal shall be applied as soon as possible, but not later than 
twenty-four (24) hours after the completion of final rolling. 

Except as hereinafter provided, equipment or traffic shall not be permitted 
on the cement treated base during the first three (3) days after applying the 
curing seal, unless otherwise permitted by the Engineer. After traffic is 
allowed on the cement treated base, and there is danger of excessive surface 
abrasion, sand blotter may be required as determined by the Engineer. 
Equipment and traffic shall not be permitted on the cement treated base during 
the first four (4) days after applying the curing seal when Type IP cement is 
used. 

When equipment or traffic is permitted on the cement treated base and such 
permission is granted for the sole convenience of the Contractor, he shall 
protect the curing seal at his expense. 

All loose sand shall be completely removed from the cement treated base 
before any surfacing material is placed thereon. Full compensation for fur- 
nishing, spreading, and removing sand as specified above shall be considered 
as included in the contract price paid for sand blotter and no additional 
allowance will be made therefor. 


304.03.10 Weather Limitations. Cement treated base shall not be 
mixed or placed while the atmospheric temperature is below thirty-five (35) 
degrees Fahrenheit, or when conditions indicate that the temperature will fall 
below thirty-five (35) degrees Fahrenheit for a sustained period of four (4) 
hours. Cement treated base shall not be piaced on frozen ground and all 
material shall be protected from freezing and frost for a period of five (5) days 
after placing. 


METHOD OF MEASUREMENT 


304.04.01 Roadmix Method Designated for Use. The quantity of 
cement treated base aggregate to be measured for payment will be the number 
of tons, conforming to all the requirements in the completed work. When 
aggregate and other materials are mixed at a central mixing plant, the quantity 
of aggregate will be determined by weighing the completed mixture of 
aggregate cement and water and deducting from this weight the weight of the 
cement and water. Water shall be metered and meters shall be calibrated for 
weight as prescribed in subsection 109.01, ‘“‘Measurement of Quantities.’’ 
Mixing, hauling, spreading, and compacting cement treated base will be 
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measured for payment by the square yard. Area will be determined trom 
horizontal measurement of the finished surface of the base. 

Portland cement will be measured for payment by the ton. A barrel of 
cement will be considered as weighing three hundred seventy-six (376) 
pounds. Weighing may be done by sack count (ninety-four (94) pounds to the 
sack) or by scale weights obtained by weighing the spreading equipment 
before and after spreading the cement when roadmixed, or by scale weights 
when the mixture is plantmixed. 


304.04.02 Plantmix Method Designated for Use. The quantity of 
plantmix cement treated base aggregate to be measured for payment will be 
the number of tons, conforming to all the requirements, in the completed 
work, less the weight of cement. This will be determined by weighing the 
completed mixture of aggregate, cement and water (in the hauling vehicle 
prior to delivery), and by deducting from this weight the weight of cement. 

Portland cement will be measured for payment by the ton: One barrel of 
cement will be considered as weighing three hundred seventy-six (376) 
pounds. Weighing may be done by sack count (ninety-four (94) pounds to the 
sack) or by scale weights. 


304.04.03 General. For both roadmix and plantmix methods, the quan- 
tities of liquid asphalt used for curing seal and sand blotter to be measured for 
payment will be determined as provided in Section 407, ‘‘Seal Coat.” 

The quantity of Portland cement to be measured for payment may be 
determined from certified weight certificates indicating the truck and trailer 
_ number, tare weight, gross weight, net weight, and date. When the measure- 
ment of Portland cement is based on certified weight certificates, the follow- 
ing requirements shall apply: 

(a) An occasional loaded transporting vehicle shall be weighed by project 
personnel prior to discharge of any material. The Engineer will determine the 
frequency in which the loaded vehicles are weighed. 

(b) Every empty transporting vehicle shall be weighed by project personnel 
prior to the vehicle leaving the project. 

(c) The Engineer will be the sole judge in determining the quantity of 
Portland cement used should a discrepancy arise between project weights of 
the loaded or unloaded vehicles or both and the certified weight certificates. 

All measurements will be made in accordance with subsection 109.01, 
‘“Measurement of Quantities.”’ 


BASIS OF PAYMENT 


304.05.01 Roadmix Method Designated for Use. The accepted quan- 
tity of materials measured as provided in subsection 304.04.01, ‘‘Roadmix 
Method Designated for Use,” will be paid for at the contract unit price bid per 
ton for ‘*Portland cement,” per ton for ‘“‘roadmix cement treated base aggre- 
gate,’ and per square yard for ‘“‘mixing cement treated base.”’ 

The above prices shall be full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals and for doing all the work 
involved in constructing roadmix cement treated base, complete in place as 
shown on the plans and as directed by the Engineer. 
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The State reserves the right to increase or decrease the estimated amount of 
cement. Adjustment of unit price will not be made for such increase or 
decrease. 

Payment will be made under: 


Pay Item Pay Unit 
Roadmix ‘Cement Treatéd Base Aggregate (dry)... Mee ee Ton 
PortlandyCement for Cemenvd reated Baseisiie..yihe eo | ete eet ed ea eee Ton 
Mixing Cement Treated Base cg .c.5i aisles en ctees cee nen tote tac asst pes es artes aaa ae re Square Yard 


304.05.02 Plantmix Method Designated for Use. The accepted quan- 
tity of materials measured as provided in subsection 304.04.02, *‘Plantmix 
Method Designated for Use,’’ will be paid for at the contract unit price bid per 
ton for ‘‘Portland cement’’ and per ton for “‘plantmix cement treated base 
aggregate,’ which prices shall be full compensation for stripping the pit, 
crushing, screening, loading, hauling, furnishing water for the mix, mixing, 
placing, trimming, and compacting, complete in place as shown on the plans 
and as directed by the Engineer. 

Payment will be made under: 


Pay Item Pay Unit 
Plantmix, Cement Breated, Base, Aegregate (wet) 22... a8. 88 Ton 
Portland Cement, fan Cement, Lreated., BaSG2r 6s: eyepiece tered ns Sees ae, Be Ton 


304.05.03 General. The accepted quantities of ‘‘liquid asphalt’’ used 
for curing seal and ‘‘sand blotter,’’ will be paid for in accordance with Section 
407, ‘‘Seal Coat.”’ 

For both the roadmix and plantmix methods, all payments will be made in 
accordance with subsection 109.02, ‘“‘Scope of Payment.’ 

Partial payments for “‘roadmix cement treated base aggregate’’ or ‘‘plant- 
mix cement treated base aggregate’’ may be as set forth under subsection 
109.06, “‘Partial Payments.”’ 
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SECTION 305 


ROADBED MODIFICATION 


DESCRIPTION 


305.01.01 General. This work shall consist of scarifying, pulverizing, 
mixing, and compacting a mixture of existing base and surfacing material with 
cement as shown on the plans and as hereinafter specified. 


MATERIALS 


305.02.01 General. Materials shall conform to the requirements speci- 
fied in the following sections and subsections: 


1a) 8 0 8 il oh 6) | (Neem se on. nk ete po Rabe" Sous AIR. pean aoa headin imental inert aranioe eile Section 701 
WATT FPA. SIESEI Oy PETES AER ee eee eek | SERED ee Ie Weel ASE Le ede | Cee ee ee Section 722 
Diguadcasphalts ase sre Rt a eee ern es BRI Subsection 703.03.03 
Pere ed aS pial. cckevee ete mere eee erect et wet placate Bean ce etapa Le Subsection 703.03 .04 
Sanpisbl atteres oc wee teat See 5 8 tg EE, er gene h ton cet Subsection 705.03.06 


At the Contractor’s option, Portland cement may be either Type I, Type IP 
‘‘blended,’’ or Type II Portland cement. The limitation on the amount of 
alkali in cements used for roadbed modification is hereby waived. 


305.02.02 Gradation Requirements. The existing bituminous pave- 
ment shall be loosened and pulverized to the extent it will conform to the 
_ following sieve sizes: 


Percentage by Weight 


Sieve Sizes Passing Sieve 
3 Inch 100 
2 Inch 95-100 


The percentage of moisture shall not exceed optimum. 


CONSTRUCTION 


305.03.01 Weather Limitations. Processing for roadbed modification 
shall not be allowed while the atmospheric temperature is below thirty-five 
(35) degrees Fahrenheit, or when conditions indicate that the temperature will 
fall below thirty-five (35) degrees Fahrenheit for a sustained period of four (4) 
hours within twenty-four (24) hours after final compaction. 

The pulverization operation shall not be allowed to proceed when current or 
anticipated weather conditions will not permit the processing operation to 
follow due to the temperature limitations specified above. 


305.03.02 Preparation of Roadbed. The existing bituminous pavement 
shall be pulverized full depth. 

Once the bituminous pavement has been pulverized as specified, cement 
shall be spread and the material shall be mixed with a sufficient amount of the 
existing gravel base to obtain the required depth shown on the plans. 

The pulverization operation shall be restricted to one-half ('/2) of the 
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roadway width at a time. The pulverized material shall, at the Contractor’s 
option, be relaid by one (1) of the following methods and public traffic placed 
thereon at the end of each working day: 

(a) The unprocessed pulverized material shall be relaid and compacted 
firmly as determined by the Engineer. 

(b) The cement may be added, the material processed, spread and com- 
pacted, all in conformance with the requirements contained in this section for 
completion of the finished product. 

No more of the existing roadway surface shall be pulverized in any working 
day than can be relaid as specified above in that working day. The length of 
one-half ('2) of the roadway width that may be pulverized shall not exceed 
three (3) miles in advance of the completed roadbed modification process at 
the end of each working day. Only as much Portland cement shall be 
distributed on the pulverized surface material and base as can be mixed and 
compacted within the same working day. The finished base shall be sealed 
within twenty-four (24) hours after final laydown, and until sealed, the base 
shall be kept moist as directed by the Engineer, at the Contractor’s expense. 


305.03.03 Proportioning. Portland cement shall be added to the pulver- 
ized base and surfacing material at the rate of two (2) percent by weight. The 
calculated maximum density (as determined by Test Method No. Nev. T101) 
of the pulverized base and surface material will be used to determine the 
weight of the material in place. The cement shall be added in a dry state and 
every precaution shall be taken to prevent blowing. The rate of cement spread 
shall not vary more than ten (10) percent from the designated rate. 


305.03.04 Mixing. The roadmix machine shall be a pugmill type, auger 
type, or cross-shaft type mixer capable of providing a uniform homogeneous 
mixture throughout the material to the depth indicated on the plans. 

Portland cement to be mixed with the pulverized base and surfacing 
material may be furnished in sacks or in bulk. If sacked cement is used, the 
sacks shall be distributed on the pulverized base and surfacing material at the 
required intervals and emptied by hand methods, following which the cement 
from each sack shall be distributed in a layer of uniform thickness. If the 
cement is furnished in bulk, it shall be spread by mechanical equipment. The 
spreading equipment shall be calibrated so the average rate of spread can be 
determined by the Engineer. The distance which cement may be spread upon 
the pulverized base and surfacing material ahead of the roadmixing operation 
will be determined by the Engineer. 

The roadmixing machine shall have provisions for introducing water at the 
time of mixing, through a metering device or by other approved methods. The 
water shall be applied by means of controls that will supply the correct 
quantity of water to produce a completed mixture with a uniform moisture 
content. Leakage of water from equipment will not be permitted. Care shall 
be exercised to avoid the addition of any excessive water. The quantity of 
water added to the mixture will be determined by the Engineer; however, in 
no case shall the water content in the complete mixture exceed optimum as 
determined by Test Method No. Nev. T101. 

The resulting mixture shall be uniform and more than one (1) pass of the 
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mixer through the material may be required. If equipment is used that requires 
more than one (1) pass of the mixer, at least one (1) pass shall be made before 
any water is added to the material. 


305.03.05 Compacting and Finishing. After the materials have been 
satisfactorily mixed, the mixture shall be bladed and compacted to ninety-five 
(95) percent relative maximum density as determined by Test Method No. 
Nev. T101. Test Methods No. Nev. T102 or T103 may be used to determine 
the in-place density. Test method to be determined by the Engineer. Compac- 
tion shall be accompanied by sufficient blading to eliminate all irregularities. 

Rolling shall be accomplished with a two (2) axle tandem steel roller 
weighing not less than ten (10) tons, or single or dual drum vibratory roller, 
and pneumatic-tired rollers which shall conform to the provisions in subsec- 
tion 401.03.04 of the standard specifications. The sequence in which these 
rollers are used shall be as directed by the Engineer. 

Motor patrols shall be equipped with cross slope and automatic grade 
controls that are capable of picking up grade from an external sensing wheel. 


305.03.06 Protection and Curing. The surface shall be kept moist at all 
times until the curing seal is applied. Water equipment shall be of a type 
which will apply moisture in a fog or mist type application free of pressure at 
the surface being treated. 

The completed cement treated pulverized base and surfacing material shall 
be covered with a bituminous curing seal as protection against drying. The 
curing seal shall be applied as soon as possible but not later than twenty-four 
(24) hours after completion of final rolling. Curing seal shall be liquid 
~ asphalt, Type MC-250, applied at the rate shown on the plans or as directed 
by the Engineer. The curing seal shall be applied in accordance with the 
requirements of Section 407 of the standard specifications and in sufficient 
quantity to provide a continuous membrane over the surface. At the time of 
application of the curing seal, the surface shall be tightly knit, free from all 
loose material and shall contain sufficient moisture to prevent excessive 
penetration of the asphalt. If necessary to insure this, sufficient water to fill 
the surface voids shall be applied immediately before the asphalt is applied. 

Equipment or traffic may be permitted on the cement treated base when 
approved by the Engineer, after curing seal has been applied. Sand blotter 
shall be applied as determined by the Engineer. 


METHOD OF MEASUREMENT 


305.04.01 Measurement. Pulverizing the existing surface will be mea- 
sured by the mile as indicated on the plans and shall include the preparation of 
the roadbed, pulverizing, the wetting or drying of the material, and the 
relaying and compacting. Processing for roadbed modification will be mea- 
sured by the square yard and shall include the mixing of the materials, the 
compaction of the mixture, and the finishing of the completed base. Portland 
cement will be measured for payment by the ton. 

One (1) barrel of cement will be considered as weighing three hundred 
seventy-six (376) pounds. Weighing may be done by sack count (ninety-four 
(94) pounds to the sack) or by scale weight. 
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305.04.02 General. The quantity of Portland cement to be measured for 
payment may be determined from certified weight certificates indicating the 
truck and trailer number, tare weight, gross weight, net weight, and date. 
When the measurement of Portland cement is based on certified weight 
certificates, the following requirements shall apply: 

(a) An occasional loaded transporting vehicle shall be weighed by project 
personnel prior to discharge of any material. The Engineer will determine the 
frequency in which the loaded vehicles are weighed. 

(b) Every empty transporting vehicle shall be weighed by project personnel 
prior to the vehicle leaving the project. 

(c) The Engineer will be the sole judge in determining the quantity of 
Portland cement used, should a discrepancy arise between project weights of 
the loaded or unloaded vehicles, or doth and the certified weight certificates. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


305.05.01 Payment. The accepted quantities of materials measured as 
provided in subsection 305.04.01, ‘‘Measurement,’’ will be paid for at the 
contract unit price bid per ton for ‘‘Portland cement,’ per square yard for 
‘“‘processing for roadbed modification”’ and per mile for ‘“‘pulverize existing 
surface,’ complete in place. 

The Department reserves the right to increase or decrease the estimated 
amount of cement. Adjustment of unit price will not be made for such 
increase or decrease. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.’’ 

Payment will be made under: 


Pay Item Pay Unit 
Portland (Cement tua ihig gex an. Nad scutes. Dott, iets otecily Ton 
Processing, ‘for, Roadbed.Modificati onn.-sacd i 58 ed teenie Seats Square Yard 
BUVeELIZe RXISUS USCC a ee Mile 
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SHOULDERING MATERIAL 


DESCRIPTION 


307.01.01 General. This work shall consist of furnishing and placing 
shouldering material as shown on the plans and as hereinafter specified. 
MATERIALS 
307.02.01 General. Water shall conform to the requirements of Section 
Tide, Water. 


307.02.02 Gradation Requirements. Shouldering material shall con- 
form to the following sieve sizes: 


Percentage by Weight 


Sieve Sizes Passing Sieve 
1'/4 Inch 100 
1 Inch 80-100 
No. 4 30-65 
No. 16 15-40 
No. 200 2-12 
CONSTRUCTION 


307.03.01 Compaction. Shouldering material shall be placed and com- 
pacted to the satisfaction of the Engineer. 


METHOD OF MEASUREMENT 


307.04.01 Measurement. The quantity of shouldering material to be 
measured for payment will be the number of tons complete in place in the 
accepted work. 

Any water added to the material by the Contractor prior to weighing shall be 
deducted from the quantity measured for payment. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


307.05.01 Payment. The accepted quantity of “‘shouldering material,’’ 
measured as provided in subsection 307.04.01, ‘‘Measurement,’’ will be paid 
for at the contract unit price bid per ton and shall be full compensation for 
stripping the pit, crushing, screening, mixing, hauling, placing, watering, 
compacting, and maintaining the shouldering material as shown on the plans 
and as directed by the Engineer. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.’’ 

Payment will be made under: 

Pay Item Pay Unit 
CSU ATOTEN Pa (Sip VOC? ME Toy Fen AIR SMe ead Dac Iie ea T/A 5) gc eee eis a) Lt iy Cc ee near pea Ton 
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SECTION 401 


PLANTMIX BITUMINOUS PAVEMENTS— 
GENERAL 


DESCRIPTION 


401.01.01 General. These specifications include general requirements 
that are applicable to all types of bituminous pavements of the plantmix type 
irrespective of gradation of aggregate, kind and amount of bituminous mate- 
rial, or pavement use. Deviations from these general requirements will be 
indicated in the specific requirement for each type. 

This work shall consist of one (1) or more courses of bituminous mixture 
constructed on the prepared foundation in accordance with these specifica- 
tions and the specific requirements of the type under contract, and in reason- 
ably close conformity with the lines, grades, thicknesses, and typical cross 
sections shown on the plans or established by the Engineer. 

This work shall also consist of adding mineral filler (hydrated lime or 
Portland cement) to bituminous mixtures when the item of ‘‘mineral filler’’ 
appears in the proposal, or as directed. 


MATERIALS 


401.02.01 Composition of Mixtures. The bituminous plantmix shall be 
composed of a mixture of aggregate, filler if required, and bituminous 
material. The several aggregate fractions shall be sized, uniformly graded, 
and combined in such proportions that the resulting mixture meets the grading 
requirements of the job-mix formula. 

Paving operations shall not commence until the following requirements 
have been complied with: 

(a) An approved mix design conforming to the requirements of subsection 
705.02.01, ““General,’’ of these specifications is received from the Depart- 
ment’s Materials and Testing Laboratory. 

(b) Based upon the approved mix design, the Contractor shall submit a 
written proposed job-mix formula for use by the Engineer in setting the job- 
mix to be used. The proposed formula submitted shall include definite single 
values for: 

1. The percentage of aggregate passing each specified sieve. 

2. The percentage of bitumen to be added (to one-tenth (0.1) percent). 
3. The temperature of the mixture leaving the mixer. 

4. The temperature of the mixture in the hopper of the paving machine. 

The job-mix formula with the allowable tolerances shown herein shall 
conform to the requirements of Section 705, ‘‘Aggregates for Bituminous 
Courses,’ for plantmix bituminous base aggregate, plantmix bituminous 
surface aggregate, or plantmix bituminous open-graded aggregate, as the case 
may be. 

The Engineer will determine a job-mix formula with single values for 1, 2, 
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3, and 4 above and so notify the Contractor in writing. This job-mix formula 
shall be in effect until modified in writing by the Engineer. The mixture 
furnished shall conform to this job-mix formula, within the following range of 
tolerances: 


Aggregate passing the No. 4 


And Larsen: SUV ES ees suas eae Sie nce enn rece ce eelre fac ca +7% 
Aggregate passing the No. 8 
TONG? LOO USHER ios Se oa teeta Ra ec eee Rc A nee +4% 
Agerepateipassingcthe' No. 200 Siewe.c1U Gas a ke +2% 
Bitumen,content...0)- 35 peeve suo aeieee.2ge. Le +0.4% of volume or batch 
weight of aggregate 
Pemperature Leavin te IKK cs ocean ec + 20 deg. E. 


The Contractor’s job-mix formula shall reflect the values of asphalt percent- 
ages recommended by the mix design furnished by the Department’s Materi- 
als and Testing Laboratory. 

Should there be a change in sources of material, a new approved mix design 
and a new job-mix formula will be established before the new material is 
used. When unsatisfactory results make it necessary, the Engineer may 
establish a new job-mix formula and so notify the Contractor in writing. 

At the Contractor’s option, AR or AC grades of asphalt cement may be used 
on this project. However, attention is directed to subsection 401.05.01, 
‘*Payment,”’ of these specifications. 

The temperature of the bituminous material just prior to mixing, and 
completed mixture in the hauling vehicle just prior to leaving the plant, shall 
conform to the following tables: 


PLANTMIX BITUMINOUS MIXTURES 
WITH ASPHALT CEMENT 


PLANTMIX PLANTMIX 
BITUMINOUS BITUMINOUS 
tl om ee BASE OR SURFACE OPEN-GRADED 
rade o ATERIAL MIXTURES MIXTURES 
Asphalt Nhe: Max. Mie Mass tin. Mat 
Cement Temp. Temp. Temp. Temp. Temp. Temp. 
AR 16,000 or AC 401.0000... 2754 400° 21S? 350° ZI 4 290° 
AR: $2000 OT; AG s 20) 2 Pr Be: 215" 400° 2035 350° 2636 290° 
AR?4 000 oF AGO bas OM iad 400° fastens a0 ~ Zoe 290° 
Pe UO OF Ce eee eee ZISe nei, Ue af Na he 350° 245° pS bees 
AR? 1,000 or AG 2 51 Pa2 aie 250° 525" 220° 325% 220° 275° 


The temperature of the completed mixture (when using asphalt cements) at 
the hopper of the paver shall conform to the following table: 





PLANTMIX 
BITUMINOUS 
BASE OR SURFACE 

Grade of r MIXTURES——~, 
Asphalt Min. Max. 
Cement Temp. Temp. 
AK*16;000'0r AC 40 eet vss fe po a1 
AR 8,000 or AC 200.002.0220. eect eeeeecee eens 245° 350° 
AR 4,000 or AC 10.2202 bahereuners 235° 350° 
AR} 2,000 OF AGH ee a eee 225" 350° 
AR A OOO Of eA? 5S ota a ee ae a 200° ae 
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PLANTMIX 
BITUMINOUS 
OPEN-GRADED 
7————— MI x TURES-——__{ 
Min. Max. 
Temp. Temp. 
via ihe 290° 
245° 290° 
2352 290° 
225° ZISS 
200° 295° 
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PLANTMIX BITUMINOUS MIXTURES WITH 
LIQUID ASPHALT 


BITUMINOUS MATERIAL AND MIXTURES 


Grade and Type Min. Max 
MC or SC Temp. Temp. 
70 Shi 140° 

250 Lass EF fo 

800 165° 205° 
3,000 200° 240° 


The completed mixture (when using liquid asphalts) at the hopper of the 
paver shall not be more than twenty (20) degrees below the specified com- 
pleted mixing temperature in the hauling vehicle just prior to leaving the 
plant. 

In the event the Contractor elects to change his asphalt source, paving 
operations shall cease until new aggregate and asphalt samples are submitted 
and a new mix design is received from the Department’s Materials and 
Testing Laboratory. Further, prior to resuming paving operations, the Con- 
tractor must submit and receive approval of a new job-mix formula based on 
the new mix design. 

The type and grade of bituminous material will be specified in the contract. 
The grade may be changed one (1) grade by the Engineer at no change in unit 
price. 

Attention is directed to subsection 106.04, ‘‘Samples and Tests.’ 


401.02.02 Aggregates. Aggregates shall meet the applicable require- 
ments of Section 705, “‘Aggregates for Bituminous Courses.”’ 


401.02.03 Commercial Mineral Filler. Commercial mineral filler shall 
meet the requirements of subsection 705.03.04, ‘‘Commercial Mineral 
Filler.”’ 


401.02.04 Bituminous Materials. The bituminous material shall meet 
the applicable rquirements of Section 703, ‘“‘Bituminous Materials.’’ Bitumi- 
nous material may be conditionally accepted at the source. 


4011.02.05 Pavement Reinforcing Fabric. The fabric shall meet the 
requirements of Section 731, ‘“‘Engineering Fabrics.”’ 


CONSTRUCTION 


401.03.01 Bituminous Mixing Plant. Sufficient storage space shall be 
provided for the aggregate, or for each size aggregate, when required. The 
storage yard shall be maintained neat and orderly and the stockpile, or 
separate stockpiles, when required, shall be readily accessible for sampling. 

Asphalt cement shall be stored in tanks separate and apart from drier burner 
fuel. The use of tanks with separate compartments that may be used to store 
two (2) or more products in a single tank will not be permitted for asphalt 
cement storage unless all of the compartments are filled with the same 
product. 
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Burner fuel used for heating aggregates shall be limited to the following 
types: 

(a) Natural gas; 

(b) Liquefied natural gas; 

(c) Fuel oil (ASTM D 396, Grades No. 1 and No. 2); 

(d) Butane; 

(e) Propane; 

(f) Diesel fuel oil (ASTM D 975, Grades No. 1-D and No. 2-D). 

The Contractor shall certify that burner fuels used on the project comply 
with the foregoing and the Certificate of Compliance shall conform to the 
requirements of subsection 106.05 of the standard specifications. 

The burner used for heating the aggregates shall achieve complete combus- 
tion of the approved fuel and shall heat the aggregates sufficiently to achieve 
acceptable aging of the asphalt. Burner fuel combustion will be considered 
complete and acceptable aging of the asphalt attained, when ‘‘C”’ (percent of 
change in asphalt viscosity) in the following formula is equal to or greater 
than 30: 


c=R-4 x '100) where: 
B-A 


A=Absolute viscosity (Test Method No. Nev. T738A) of original asphalt used in produc- 
tion of the mixture. 

B= Absolute viscosity (Test Method No. Nev. T738A) of rolling thin film oven residue for 
asphalt used in production of the mixture. 

R=Absolute viscosity (Test Method No. Nev. T738A) of asphalt from the mixture (Test 
Method No. Nev. T731B). 


Testing to determine ‘‘C’’ will be made whenever the Engineer believes 
complete combustion may not be occurring. Whenever “‘C’’ is less than 30, 
the Contractor shall stop production and make appropriate adjustments to 
comply with this requirement before resuming production. 

Plants used for the preparation of bituminous mixtures shall conform to all 
requirements under (a) below. In addition, batch mixing plants shall conform 
to the requirements under (b); continuous mixing plants (proportioned after 
drying) shall conform to the requirements under (c); continuous mixing plants 
(proportioned before drying) shall conform to the requirements under (d); and 
dryer drum mixing plants shall conform to the requirements under (e). 

{a) Requirements for All Plants. Mixing plants shall be of sufficient 
capacity and coordinated to adequately handle the proposed bituminous con- 
struction. 

1. Equipment for Preparation of Bituminous Material. Tanks for the 
storage of bituminous material shall be equipped to heat and hold the material 
at the required temperatures. The heating shall be accomplished by steam 
coils, electricity, or other approved means so that no flame shall be in contact 
with the tank. The circulating system for the bituminous material shall be 
designed to assure proper and continuous circulation during the operating 
period. Provision shall be made for measuring and sampling storage tanks. 

2. Drier. The plant shall include a drier or driers which continuously 
agitate the aggregate during the heating and drying process. 

3. Thermometric Equipment. An armored thermometer of adequate 
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range in temperature reading shall be fixed in the bituminous feed line at a 
suitable location near the charging valve at the mixer unit. 

The plant shall also be equipped with either an approved dial-scale, 
mercury-actuated thermometer, an electric pyrometer, or other approved 
thermometric instrument so placed at the discharge chute of the drier as to 
register automatically or indicate the temperature of the heated aggregates. 

The Engineer may require replacement of any thermometer by an 
approved temperature-recording apparatus for better regulation of the temper- 
ature of aggregates. 

4. Smoke and Dust Control. The Contractor will be required to install 
satisfactory precipitation devices, or use other methods which will meet local 
conditions, city, county, and state laws pertinent to air pollution. 

5. Truck Scales. Except as allowed in subsection 401.04.01, ‘‘Mea- 
surement,’ bituminous mixture shall be weighed on approved scales fur- 
nished by the Contractor or on public scales at the Contractor’s expense. Such 
scales shall be platform scales and conform to the provisions of subsection 
109.01, ‘‘Measurement of Quantities.”’ 

6. Safety Requirements. Adequate and safe stairways to the mixer 
platform and sampling points shall be provided and guarded ladders to other 
plant units shall be placed at all points where accessibility to plant operations 
is required. Accessibility to the top of truck bodies shall be provided by a 
platform or other suitable device to enable the Engineer to obtain sampling 
and mixture temperature data. A hoist or pully system shall be provided to 
raise scale calibration equipment, sampling equipment, and other similar 
equipment from the ground to the mixer platform and return. All gears, 
' pulleys, chains, sprockets, and other dangerous moving parts shall be thor- 
oughly guarded and protected. Ample and unobstructed passage shall be 
maintained at all times in and around the truck loading areas. This area shall 
be kept free from drippings from the mixing platform. 

(b) Requirements for Batching Plants. 

1. Plant Scales. Scales shall be accurate to five-tenths (0.5) percent of 
the maximum load that may be required. Poises shall be designed to be locked 
in any position to prevent unauthorized change or position. In lieu of truck 
scales, the Contractor may provide an approved automatic printer system 
which will print the weights of the material delivered, provided the system is 
used in conjunction with an approved automatic batching and mixing control 
system. Such weights shall be evidenced by a weigh ticket for each load. 

The amount of filler material shall be determined by weighing on spring- 
less dial scales separate from the plant weigh hopper or by some method that 
uniformly feeds the mixer within ten (10) percent of the required amount. 

2. Feeder for Drier. The plant shall be provided with accurate 
mechanical means for uniformly feeding the aggregate into the drier so that 
uniform production and uniform temperature will be obtained. 

3. Screens. Plant screens capable of screening all aggregates to the 
specified sizes and proportions will be required when the aggregate is propor- 
tioned after the drying operations. Plant screens may be eliminated when 
proportioning is done prior to the drying process and the aggregate is 
proportioned in accordance with subsection (d)(2), “‘Aggregate Proportion- 
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ing,’’ of this subsection and prepared in accordance with the first paragraph of 
subsection 401.03.08, ‘‘Preparation of Aggregates.” 

4. Bins. The plant shall include storage bins of sufficient capacity to 
supply the mixer when it is operating at full capacity. Bins shall be arranged to 
assure separate and adequate storage of appropriate fractions of the mineral 
aggregates. Separate dry storage shall be provided for mineral filler when 
used and the plant shall be equipped to feed such material into the mixer. Each 
bin shall be provided with overflow pipes, of such size and at such locations as 
to prevent backing up of material into other compartments or bins. Each 
compartment shall be provided with its individual outlet gate, constructed so 
that when closed there shall be no leakage. The gates shall cut off quickly and 
completely. Bins shall be so constructed that samples can be readily obtained. 

5. Weigh Box or Hopper. The equipment shall include a means for 
accurately weighing each size of aggregate in a weigh box or hopper sus- 
pended on scales and of ample size to hold a full batch without hand raking or 
running over. The gate shall close tightly so that no material is allowed to leak 
into the mixer while a batch is being weighed. 

6. Bituminous Control Unit. Satisfactory means, either by weighing or 
metering, shall be provided to obtain the proper amount of bituminous 
material in the mix within the tolerance specified. Means shall be provided for 
checking the quantity or rate of flow of bituminous material into the mixer. 

7. Bituminous Control. The equipment used to measure the bitumi- 
nous material shall be accurate to plus or minus five-tenths (0.5) percent. The 
bituminous material bucket shall be a nontilting type with a loose sheet metal 
cover. The length of the discharge opening or spray bar shall be not less than 
three-fourths (7/4) the length of the mixer and it shall discharge directly into 
the mixer. The bituminous material bucket, its discharge valve or valves, and 
spray bar shall be adequately heated. Steam jackets, if used, shall be effi- 
ciently drained and all connections shall be so constructed that they will not 
interfere with the efficient operation of the bituminous scales. The capacity of 
the bituminous material bucket shall be at least fifteen (15) percent in excess 
of the weight of bituminous material required in any batch. The plant shall 
have an adequately heated quick-acting, nondrip, charging valve located 
directly over the bituminous material bucket. 

Bituminous material shall be measured by means of springless dial scales 
or metering devices. Springless dial scales shall have a capacity of not more 
than one thousand (1,000) pounds in two (2) pound gradations. 

The indicator dial shall have a capacity of at least fifteen (15) percent in 
excess of the quantity of bituminous material used in a batch. The controls 
shall be constructed so that they may be locked at any dial setting and will 
automatically reset to that reading after the addition of bituminous material to 
each batch. The dial shall be in full view of the mixer operator. The flow of 
bituminous material shall be automatically controlled so that it will begin 
when the dry mixing period is over. All of the bituminous material required 
for one (1) batch shall be discharged in not more than fifteen (15) seconds 
after the flow has started. The size and spacing of the spray bar openings shall 
provide a uniform application of bituminous material the full length of the 
mixer. The section of the bituminous line between the charging valve and the 
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spray bar shall be provided with a valve and outlet for checking the meter 
when a metering device is substituted for a bituminous material bucket. 

8. Mixer. The batch mixer shall be of a twin pugmill type, steam 
jackets, or heated by other approved means and capable of producing uniform 
mixtures within the specified tolerances. It shall be equipped with a sufficient 
number of paddles or blades set in proper order and operated at such speed as 
to produce a properly and uniformly mixed batch. The clearance of the 
paddles or blades from all fixed and moving parts shall not exceed one (1) 
inch. Badly worn or defective paddles or blades shall not be used in mixing 
operations. 

9. Control of Mixing Time. The mixer shall be equipped with an 
accurate time lock to control the operations of a complete mixing cycle. It 
shall lock the weigh box gate after the charging of the mixer until the closing 
of the mixer gate at the completion of the cycle. It shall lock the bituminous 
material bucket throughout the dry mixing period and shall lock the mixer 
gates throughout the dry and wet mixing periods. The dry mixing period is 
defined as the interval of time between the opening of the weigh box gate and 
the start of introduction of bituminous material. The wet mixing period is the 
interval of time between the start of introduction of bituminous material and 
the opening of the mixer gate. 

The mixer shall be equipped with a timing device which will indicate by a 
definite audible or visual signal the expiration of the mixing period. The 
device shall measure the time of mixing within an accuracy of two (2) 
seconds. A suitable automatic device for counting the number of batches shall 
be provided and maintained in proper working condition. 

When the aggregates and the bituminous material have been combined, 
the entire mass shall be mixed in an approved mixer. The mixing shall 
continue until homogeneity and a uniform coating are achieved. The output 
rate shall not exceed the manufacturer’s capacity rating. 

(c) Requirements for Continuous Mixing Plants (Proportioned After Dry- 
ing). 

1. Feeder for Drier. The plant shall be provided with accurate 
mechanical means for uniformly feeding the aggregate into the drier so that 
uniform production and uniform temperature will be obtained. 

2. Screens. Plant screens capable of screening all aggregates to the 
specified sizes and proportions will be required. 

3. Bins. The plant shall include storage bins of sufficient capacity to 
supply the mixer when it is operating at full capacity. Bins shall be arranged to 
assure separate and adequate storage of appropriate fractions of the mineral 
aggregates. Separate dry storage shall be provided for mineral filler when 
used and the plant shall be equipped to feed such material into the mixer. Each 
bin shall be provided with overflow pipes, of such size and at such locations as 
to prevent backing up of material into other compartments or bins. Each 
compartment shall be provided with its individual outlet gate. Bins shall be so 
constructed that samples can be readily obtained. Bins shall be equipped with 
adequate telltale devices to indicate the position of the aggregates in the bins at 
the lower quarter points. 

4. Aggregate Proportioning. The plant shall include a means for accu- 
rately proportioning each size of aggregate after the drying operation. 
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The plant shall have a mechanical feeder mounted under each compart- 
ment bin. Each compartment bin shall have an accurately controlled individ- 
ual gate for volumetrically measuring the material drawn from each 
compartment. The feeding orifice shall be rectangular with one dimension 
adjustable by positive means. Indicators shall be provided for each gate to 
show the respective gate opening. 

A meter for determining the rate of each feeder, or a revolution counter, 
shall be provided. 

Commercial filler material introduced into the mixer shall be drawn from 
storage bins by a continuous mechanical feeder which will uniformly feed the 
mixer within ten (10) percent of the required amount. 

5. Weight Calibration of Aggregate. The plant shall include a means 
for calibration of each aggregate feeder by weighing test samples. Contractor 
shall provide accurate scales and test boxes for this weight calibration. 

6. Bitumen Metering Device. The bituminous material shall be intro- 
duced into the mixer through a gallonage meter by a positive displacement 
metering device. This metering device shall be equipped with a ready means 
of varying the bituminous material delivery rate. 

7. Synchronization of Aggregate Feed and Bituminous Material Feed. 
Satisfactory means shall be provided to afford a positive interlocking control 
between the flow of each feeder and the flow of bituminous material. The 
interlocking control shall indicate a visible or audible signal when the level of 
material in any one (1) feeder approaches the strike-off capacity of the feed 
gate, or shut the plant down. 

8. Mixer. The plant shall include a continuous mixer of an approved 
type, adequately heated and capable of producing a uniform mixture within 
the job-mix tolerances. The paddles shall be adjustable for angular position on 
the shafts and reversible to retard the flow of the mix. The mixer shall have a 
manufacturer’s plate giving the net volumetric contents of the mixer at the 
several heights inscribed on a permanent gauge. Charts shall be provided 
showing the rate of feed of aggregate per minute for the aggregate being used. 

9. Surge Bins. The plant will be equipped with an approved surge bin 
at the discharge. This surge bin will be in excess of twenty (20) tons and shall 
be equipped with an approved surge batcher or other approved method 
satisfactory to the Engineer that will prevent segregation of the bituminous 
mixture as it is being discharged into the hauling vehicle. 

(d) Requirements of Continuous Mixing Plants (Proportioned Before Dry- 
ing). 

1. Aggregate Stockpiles. The first paragraph of subsection 401.03.08, 
‘*Preparation of Aggregates,’’ shall apply. 

2. Aggregate Proportioning. The plant shall include a means for accu- 
rately proportioning each size of aggregate prior to the drying operation. Each 
compartment bin shall be separated by a vertical divider of adequate height to 
prevent aggregate spillover from adjacent bins. In addition, each bin shall 
have an accurate method of regulating and measuring the material being 
drawn from the bin. Indicators shall be provided for each bin to show 
respective feed rates. 

Commercial filler material introduced into the mixer shall be drawn from 
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storage bins by a continuous mechanical feeder which will uniformly feed the 
mixer within ten (10) percent of the required amount. 

3. Weight Calibration of Aggregate. The plant shall include a means 
for calibration of each aggregate feeder by weighing test samples. The 
Contractor shall provide accurate platform scales and test boxes (having a 
capacity of not less than ten (10) tons) for this purpose. Prior to beginning the 
plantmix operation, and any other time the Engineer may deem necessary, the 
Contractor shall calibrate the aggregate feed so the weights shown on the 
console indicators are within one (1) percent of the actual weight as weighed 
on the sealed platform scales. This calibration procedure shall be observed 
and approved by a State representative. 

4. Bitumen Metering Device and Calibration. The bituminous material 
shall be introduced into the mixer through a gallonage meter by a positive 
displacement metering device. This metering device shall be equipped with a 
ready means of varying the bituminous delivery rate. Prior to beginning the 
plantmix operation, and any other time the Engineer may deem necessary, the 
Contractor shall calibrate the bitumen feed so the weights or gallons shown on 
the indicators are within one (1) percent of the actual weight as weighed on 
the sealed platform scales. The vessel used for the calibration shall have a 
capacity not less than one thousand (1,000) gallons. The vessel and platform 
scales shall be furnished by the Contractor. This calibration procedure shall 
be observed and approved by a State representative. 

5. Synchronization of Aggregate Feed and Bituminous Material Feed. 
Satisfactory means shall be provided to afford a positive interlocking control 
between the flow of each feeder and the flow of bituminous material. The 
interlocking control shall indicate a visible or audible signal when the level of 
material in any one (1) feeder approaches the strike-off capacity of the feed 
gate, or shut the plant down. 

6. Mixer. The plant shall include a continuous mixer of an approved 
type, adequately heated and capable of producing a uniform mixture within 
the job-mix tolerances. The paddles shall be adjustable for angular position on 
the shafts and reversible to retard the flow of the mix. The mixer shall have a 
manufacturer’s plate giving the net volumetric contents of the mixer at the 
several heights inscribed on a permanent gauge. Charts shall be provided 
showing the rate of feed of aggregate per minute for the aggregate being used. 

7. Surge Bins. The plant will be equipped with an approved surge bin 
at the discharge. This surge bin will be in excess of twenty (20) tons, and shall 
be equipped with an approved surge batcher or other approved method 
satisfactory to the Engineer that will prevent segregation of the bituminous 
mixture as it 1s being discharged into the hauling vehicle. 

(e) Requirements for Dryer Drum Mixing Plants. 

1. Aggregate Stockpiles. The first paragraph of subsection 401.03.08, 
‘*Preparation of Aggregates,’ shall apply. 

2. Aggregate Proportioning. The plant shall include a means for accu- 
rately proportioning each size of aggregate prior to the drying operation. Each 
compartment bin shall be separated by a vertical divider of adequate height to 
_ prevent aggregate spill- over from adjacent bins. In addition, each bin shall 
have an accurate method of regulating and measuring. iieeani A comer 


ses 
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drawn from the bin. Indicators shall be provided for each bin to show 
respective feed rates. 

« Commercial filler material introduced into the mixer shall be drawn from 
: storage bins by a continuous mechanical feeder which will uniformly feed the 
mixer within ten (10) percent of the required amount. 

3. Weight Calibration of Aggregate. The plant shall include a means 
for calibration of each aggregate feeder by weighing test samples. The 
Contractor shall provide accurate platform scales and test boxes having 
capacity of not less than ten (10) tons for this purpose. Prior to beginning the 
plantmix operation, and any other time the Engineer may deem necessary, the 
Contractor shall calibrate the aggregate feed so the weights shown on the 
console indicators are within one (1) percent of the actual weight as weighed 
on the sealed platform scales. This calibration procedure shall be observed 
and approved by a State representative. 

4. Bitumen Metering Device and Calibration. The bituminous material 
shall be introduced into the mixer through a gallonage meter by a positive 
displacement metering device. This metering device shall be equipped with a 
ready means of varying the bituminous delivery rate. Prior to beginning the 
plantmix operation, and any other time the Engineer may deem necessary, the 
Contractor shall calibrate the bitumen feed so the weights or gallons shown on 
the indicators are within one (1) percent of the actual weight as weighed on 
the sealed platform scales. The vessel used for the calibration shall have a 
capacity not less than one thousand (1,000) gallons. The vessel and platform 
scales shall be furnished by the Contractor. This calibration procedure shall 
be observed and approved by a State representative. 

5. Synchronization of Aggregate Feed and Bituminous Material Feed. 
Satisfactory means shall be provided to afford a positive interlocking control 
between the flow of each feeder and the flow of bituminous material. The 
interlocking control shall indicate a visible or audible signal when the level of 
material in any one (1) feeder approaches the strike-off capacity of the feed 
gate, or shut the plant down. 

6. Mixer. The plant shall include a mixing device which will obtain 
homogeneity and a uniform coating. The mixing output shall not exceed the 
manufacturer’s capacity rating. 

7. Surge Bins. The plant will be equipped with an approved surge bin 
at the discharge. This surge bin will be in excess of twenty (20) tons, and shall 
be equipped with an approved surge batcher or other approved method 
satisfactory to the Engineer that will prevent segregation of the bituminous 
mixture as it is being discharged into the hauling vehicle. 


401.03.02 Hauling Equipment. The bituminous mixture shall be dis- 
charged from the surge bins directly into the hauling vehicle and the material 
shall be transported directly to the jobsite paving operation. Stockpiling of the 
bituminous mixture outside the surge bins and ultimately loading into the 
hauling vehicles is strictly prohibited. 
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401.03.03 Pavers. Bituminous pavers shall be self-contained, power- 
propelled units, provided with an activated screed or strike-off assembly, 
heated if necessary, and capable of spreading and finishing courses of bitumi- 
nous plantmix material in lane widths applicable to the specified typical 
section and thicknesses shown on the plans. Pavers used for shoulders and 
similar construction shall be capable of spreading and finishing courses of 
bituminous plantmix material in widths shown on the plans. 

Pavers shall be equipped with a receiving hopper having sufficient capacity 
for a uniform spreading operation. The hopper shall be equipped with a 
distribution system to place the mixture uniformly in front of the screed. 

The screed or strike-off assembly shall effectively produce a finished 
surface of the required evenness and texture without tearing, shoving, or 
gouging the mixture. 

The screed shall be equipped with automatic controls which will make 
adjustments in both transverse and longitudinal direction. The external longi- 
tudinal reference devices used to pick up grade information for the automatic 
sensing control shall conform to the following requirements: 

(a) When picking up grade information from an underlying base, the 
external longitudinal reference device shall not be less than thirty (30) feet in 
length. The devices for averaging the high and low spots over a minimum 
thirty (30) foot span shall be a floating beam or a long ski. 

(b) When picking up grade information from an adjacent compacted pave- 
ment course or a concrete surface, the external longitudinal reference device 
shall not be less than ten (10) feet in length. 

Sensing grids or shoes for monitoring the grade information from these 
~ longitudinal reference devices shall ride approximately in the middle portion. 
The pathways for the external reference devices shall be kept clear of pebbles, 
debris, and any other obstruction that might affect the pavement surface. 

Should the automatic controls fail to function properly, the Engineer. may 
permit the Contractor to finish the half shift with manual controls. Operations 
shall not resume until the controls are repaired. 


401.03.04 Rollers. Rollers shall meet the following requirements: 

(a) Breakdown rollers shall be either a three (3) wheeled steel roller or a 
two (2) axle tandem or a three (3) axle tandem weighing not less than ten (10) 
tons. 

(b) Except as hereinafter permitted, pneumatic-tired rollers shall consist of 
not less than nine (9) wheels equipped with pneumatic tires of equal size and 
diameter mounted on two (2) axles attached to a rigid frame equipped with a 
loading platform or body suitable for ballast loading; so that the total weight 
of the roller can be varied to produce an operating weight per tire of between 
one thousand (1,000) and two thousand (2,000) pounds. The tires shall have 
treads satisfactory to the Engineer. The tires on the rear axle shall be so 
spaced that the entire gap between adjacent tires on the front axle will be 
covered by one (1) tread of the following tires. The tires shall be uniformly 
inflated so that the air pressure in the several tires will not vary more than five 
(5) pounds per square inch. Inflation pressure in pounds per square inch shall 
be the tire manufacturer’s recommendation. Minimum tire size shall be 7.50 x 
15 inches, four (4) ply. The use of pneumatic-tired rollers with a lesser 
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number of wheels and a greater maximum operating weight per tire than that 
specified herein will be permitted subject to the following requirements: 
1. The minimum width between the outer edge of the outside tires on a 
given axle shall be sixty (60) inches. 
2. The weight of the roller and the tire pressure can be varied to produce 
a ground contact pressure between fifty (50) and seventy (70) p.s.1. 
(c) The finish roller shall be a two (2) axle tandem weighing not less than 
eight (8) tons. 
Attention is directed to subsection 401.03.11, ‘‘Rolling.”’ 


401.03.05 Weather Limitations. Plantmix bituminous base or surface 
shall not be placed on any wet surface, or when the temperatures are less than 
those specified in the following tables, or when weather conditions otherwise 
prevent the proper handling or finishing of the bituminous mixtures: 

NOTE: Prior to paving, both atmospheric and surface temperature limita- 
tions must be complied with. 

Atmospheric Temperature Limitations: 


Item No. 402 Item No. 303 
Compacted Thickness Surface Courses Base Courses 
Less tliat Get ies elt § hes ia ah ee a ee eae 35 on Fe 40° F. 
Einto 2 ee Poe APE NAGE ey Wehne 7, tlie Se 45° F., 35a ke 
Greater. sham 241 to Becta cn ie pre ees ean clk Sauls 
Giedter (ham Jeune ees .fhbt cise Soest ee eee Does Not Apply ae Palos, 


*Only on dry surface, not frozen, and when air temperature is rising. 


Surface Temperature Limitations: 

Plantmix bituminous base or surface shall not be placed on any surface until 
the surface to be covered is a minimum of fifty (50) degrees Fahrenheit. 

The open-graded plantmix surface shall be placed only when the atmo- 
spheric temperature in the shade and the pavement surface temperature are 
above sixty (60) degrees Fahrenheit. 


401.03.06 Preparation of Existing Surface. When the surface of the 
existing pavement or old base is irregular, it shall be brought to uniform grade 
and cross section as directed. 

When specified in the contract, all longitudinal and transverse joints and all 
cracks shall be sealed by the application of an approved joint sealing com- 
pound before spreading the mixture upon a Portland cement concrete surface. 
All excess bituminous material shall be removed from joints and cracks prior 
to spreading the mixture. 

Contact surface of curbing, gutters, manholes, and other structures shall be 
painted with a thin, uniform coating of asphaltic emulsion prior to the 
bituminous mixture being placed against them. 


401.03.07 Preparation of Bituminous Materials. The bituminous 
material shall be heated to the specified temperature in a manner that will 
avoid local overheating and provide a continuous supply of the bituminous 
material to the mixer at a uniform temperature at all times. 


401.03.08 Preparation of Aggregates. Aggregates proportioned prior 
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to the heating and drying process shall be separated into two (2) general sizes: 
(1) that portion of the material having a minimum of eighty (80) percent 
passing a No. 4 sieve, and (2) that portion of the material having a minimum 
of eighty (80) percent retained on a No. 4 sieve. The material shall be 
maintained within these limits with a uniformity of plus or minus five (5) 
percent. Each portion of the material shall be stored separately. When moving 
the aggregate from storage to compartment bins, any method may be used 
which will not cause segregation, degradation, or combinations of aggregate 
which fail to meet the specified gradation requirements. Plantmix operations 
shall not commence until a minimum of five thousand (5,000) tons combined 
has been separated and stockpiled, unless the tonnage required is less than five 
thousand (5,000) tons. 

Aggregates proportioned immediately after the heating and drying process 
shall be screened into a minimum of two (2) fractions in the case minus one- 
half (‘2) inch aggregate is used, and into a minimum of three (3) fractions 
when larger sized aggregate is used. The screened material shall be conveyed 
to separate compartments ready for proportioning and mixing with bituminous 
material. Plantmix operations shall not commence until a minimum of five 
thousand (5,000) tons has been stockpiled, unless the tonnage required is less 
than five thousand (5,000) tons. 

When the required tonnage is more than five thousand (5,000) tons, then a 
minimum of five thousand (5,000) tons shall be maintained in the stockpile 
until such time as five thousand (5,000) tons or less are needed to complete 
the plantmix operations. The aggregates shall be placed in the cold feed 
proportioning bins directly from the stockpile. Charging of the cold feed bins 
_ from the crushing plant is prohibited. 

Hydrated lime or Portland cement (hereinafter referred to as mineral filler) 
shall be added to the plantmix bituminous base, surface, and open-graded 
surface aggregates at the minimum rate of one (1) percent by weight of 
aggregate, prior to adding the bituminous material. 

The method of handling and proportioning the mineral filler shall be as 
follows: 

Requirements for Batching Plants. Mineral filler for each batch shall be 
accurately weighed to within ten (10) percent of the required amount. The 
mineral filler may be introduced through the weigh hopper or fed directly into 
the mixer. If the weigh hopper is used, the plant scales must be sensitive 
enough to supply the mineral filler within specified tolerances. In addition, all 
movement of the hopper must subside prior to addition of the mineral filler. If 
the mineral filler is fed directly into the mixer, a separate springless dial scale 
shall be utilized. Regardless of the introduction system used, it shall be 
approved, prior to use, by the Engineer. 

Requirements for Continuous and Dryer-Drum Mixing Plants. Mineral 
filler shall be drawn from a storage facility in which the mineral filler is 
agitated by air or other means to keep it in a uniform free flowing condition. 
The mineral filler for delivery to the mixer shall be from a vane type metering 
device which is interlocked (electric driven feeders shall be actuated from the 
same circuit) to the flow of each aggregate feeder and flow of bituminous 
material. The drive shaft on the mineral vane feeder shall be equipped with a 
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revolution counter reading to one-tenth (0.1) of a revolution, and a means for 
varying the rate. 

Mineral filler delivered to a standard continuous type mixing plant shall be 
introduced at the intake end of the pugmill. Mineral filler shall be introduced 
by an approved method when a drum-mixing plant is used. 


401.03.09 Mixing. The permissible moisture content of the bituminous 
mixture just behind the paver shall not exceed one and one-half (11/2) percent 
as determined by Test Methods No. Nev. T112 (Method A) or T306. Test 
method to be determined by the Engineer. Should the aggregate contain 
excessive moisture when heated within the temperature limits, the Contractor 
will be required to take satisfactory corrective action before resuming plant- 
mix operations. 

The dried aggregate shall be combined in the mixer in the amount of each 
fraction of aggregates required to meet the job-mix formula. The bituminous 
mixture shall be measured or gauged and introduced into the mixer in the 
amount specified by the job-mix formula. 

Commercial filler material, when required, shall be added to the mixer 
separately and shall be thoroughly dry. If the materials are mixed in a 
batching plant, the filler material shall be fed directly into the mixer as near 
the center as possible. 

When the aggregates and the bituminous material have been combined, the 
entire mass shall be mixed in an approved mixer. The mixing shall continue 
until homogeneity and a uniform coating are achieved. The output rate shall 
not exceed the manufacturer’s capacity rating. 

Should the mixture, at the plant or in place, show an excess or deficiency of 
bitumen, show injury or damage due to burning or overheating, or show an 
improper combination of aggregates, due to the Contractor’s failure to con- 
form to specification requirements, it shall be rejected and if still in the truck 
shall be disposed of as directed. If an unsatisfactory mix, as referred to above, 
has been placed, it shall be disposed of and replaced as directed. No compen- 
sation will be allowed for rejected material. 


401.03.10 Spreading and Finishing. Each course of the plantmix bitu- 
minous surface shall be placed full width. As the work progresses, the 
Contractor may advance any portion of this course only to the extent of one 
(1) day’s operation prior to beginning work on a succeeding width, and the 
course shall be completed to its full plan width prior to any general longitudi- 
nal advancement beyond the width first placed. In the event that the work of 
placing plantmix bituminous surface is to be suspended for more than one (1) 
day, all portions of the course shall be brought to as near the same point as 
practicable prior to suspending paving operations unless otherwise ordered by 
the Engineer. 

The Contractor’s hauling equipment shall not be permitted to turn in areas 
where such turning may result in tearing, gouging, or distortion of the edges 
of a previously laid pad of bituminous material. 

Should turning movements of the Contractor’s equipment result in tearing, 
gouging, or distortion of a previously laid pad of plantmix bituminous base or 
surface, such turning movements shall be immediately discontinued and all 


[ 200 ] 


PLANTMIX BITUMINOUS PAVEMENTS—GENERAL 401 


damage shall be repaired at the Contractor’s expense as directed by the 
Engineer. 

The mixture shall be laid upon an approved surface, spread and struck off to 
grade, and elevation established. Bituminous pavers shall be used to distribute 
the mixture either over the entire width or over such partial width as may be 
practicable. 

The forward rate of travel of the paving machine(s) shall be regulated to a 
speed dependent upon the capacity of the mixing plant to furnish the mixture. 
The machine(s) shall move at a uniform rate with a minimum amount of 
stopping. 

On areas where irregularities or unavoidable obstacles make the use of 
mechanical spreading and finishing equipment impracticable, the mixture 
shall be spread, raked, and luted by hand tools. For such areas, the mixture 
shall be dumped, spread, and screed to give the required compacted thick- 
ness. 

The Contractor may windrow plantmixed bituminous base or surface mate- 
rial in front of the spreading and finishing machine, provided that the 
following conditions and requirements are strictly adhered to: 

(a) The windrow is properly sized, thereby insuring the delivery of the 
correct amount of material to the spreading and finishing machine at all times. 

(b) The bituminous mixture shall be transferred from the windrow to the 
spreading and finishing machine in such a manner that the materials in the 
spreading machine will be a uniform mixture. The base, upon which the 
windrow was formed, shall not be disturbed and there shall be no excess 
paving material remaining on this base between the pickup device and the 
~ spreading and finishing machine. 

(c) The minimum temperature requirements pertain to the material in the 
hopper of the spreading and finishing machine. Plantmix bituminous mixture 
that does not meet the minimum temperature specified shall not be incorpo- 
rated in the work but shall be wasted in a manner satisfactory to the Engineer. 

Should any course of bituminous mixture placed by utilizing a windrow be 
inferior, as determined by the Engineer, to that placed by transferring the 
bituminous mixture directly from the hauling vehicle to the spreading 
machine, the use of a windrow shall be discontinued. 


401.03.11 Rolling. Rolling patterns shall be as directed by the Engineer. 
The initial or breakdown rolling shall consist of two (2) complete coverages of 
the bituminous mixture. Initial rolling shall commence at the lower edge and 
shall progress toward the highest portion of the roadbed. Under no circum- 
stances shall the center be rolled first, nor at any time will the guide roll be 
allowed to lead on the initial pass in either direction. The initial or breakdown 
rolling shall be followed by a minimum of three (3) complete coverages with a 
pneumatic-tired roller while the internal temperature at mid-depth of the pad 
is at or above one hundred eighty (180) degrees Fahrenheit. The final rolling 
of the bituminous mixture shall be performed with a two (2) axle tandem 
roller. The sequence of rolling may be modified to provide breakdown rolling 
with a two (2) axle tandem or pneumatic-tired roller and final rolling with a 
three (3) axle when directed. Rolling shall be performed in a manner that 
cracking, shoving, or displacement will be avoided. All rollers shall be in 
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good condition, and the reversing mechanism so maintained that the roller is 
capable of changing directions smoothly. The roller shall be kept in continu- 
ous motion while rolling so that all parts of the pavement shall receive equal 
compression. The motion of the roller shall be slow enough at all times to 
avoid displacement of the pavement. Any displacement occurring as a result 
of reversing the direction of the roller, or from any other cause, shall be 
corrected immediately by the use of rakes and fresh mixture when required. 
To prevent adhesion of the mixture to the roller, the wheels shall be kept 
properly moistened. 


401.03.12 Joints. Placing of the bituminous paving shall be as continu- 
ous as possible. Rollers shall not pass over the unprotected end of a freshly 
laid mixture unless authorized by the Engineer. Transverse joints shall be 
formed by cutting back on the previous run to expose the full depth of the 
course and form a clean, vertical edge. A brush coat of asphaltic emulsion 
shall be used on contact surface of transverse joints just before additional 
mixture is placed against the previously rolled material. 

Longitudinal joints shall be spaced in such a manner that joints in succeed- 
ing ccurses will be at least six (6) inches horizontally from joints in any 
preceding. course. 

Attention is directed to subsection 401.03.10, ‘‘Spreading and Finishing.”’ 


401.03.13 Surface Tolerances. Surface tolerances will be specified 
under the respective sections of bituminous pavement. 


401.03.14 Surfacing Miscellaneous Areas. Areas which may be 
included in this work are as follows: 

Surfacing of road and driveway approaches, median strip areas, island 
areas, sidewalks, dikes (excluding plantmix shoulder dikes), gutters, gutter 
flares, ditches, downdrains, spillways, aprons at the end of drainage struc- 
tures, and other designated areas outside the travelled way shall conform to 
the provisions specified in this subsection. 

The amount of bituminous material used in the bituminous mixture placed 
in dikes, gutters, gutter flares, downdrains, spillways, aprons at the end of 
drainage structures, and other designated areas outside the travelled way shall 
be increased not less than one (1) percent by weight of the aggregate over the 
amount of bituminous material used in the bituminous mixture placed on the 
travelled way. Submittal of a revised job-mix formula will not be necessary. 

The bituminous mixture placed in median strip areas, island areas, side- 
walks, dikes, gutters, gutter flares, ditches, downdrains, spillways, aprons at 
the ends of drainage structures, and other designated areas outside the 
travelled way may be spread in one (1) layer. The material shall be compacted 
to the required lines, grades, and cross section. 

Dikes shall be shaped and compacted with an extrusion machine or other 
equipment capable of shaping and compacting the material to the required 
cross section. 


401.03.15 Pavement Reinforcing Fabric. Pavement reinforcing fabric 
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shall be placed on existing pavement to be surfaced or between layers of 
asphalt concrete when such work is shown on the plans, specified in the 
special provisions, or ordered by the Engineer. 

The weather limitations contained in subsection 401.03.05 of these specifi- 
cations shall also apply to placement of the asphalt binder and the pavement 
reinforcing fabric. 

Before placing the pavement reinforcing fabric, a binder of paving asphalt 
shall be applied to the surface to receive the pavement reinforcing fabric at an 
approximate rate of twenty-five one-hundredths (0.25) gallon per square yard 
of surface covered. The exact rate will be determined by the Engineer. The 
binder shall be applied to a width equal to the width of the fabric mat plus 
three (3) inches on each side. 

Before applying binder, large cracks, spalls, and chuckholes in existing 
pavement shall be repaired as directed by the Engineer, and such repair work 
will be paid for as provided in subsection 104.03, ‘“‘Extra Work.”’ 

The fabric shall be stretched, aligned, and placed with no wrinkles that lap. 
The test for lapping shall be made by gathering together the fabric in a 
wrinkle. If the height of the doubled portion of extra fabric is one-half ('/2) 
inch or more, the fabric shall be cut to remove the wrinkle, then lapped in the 
direction of paving. Lap in excess of two (2) inches shall be removed. 

Pavement reinforcing fabric shall not be placed in areas of conform tapers 
where the thickness of the overlying asphalt concrete is one (1) inch or less. 

If manual laydown methods are used, the fabric shall be unrolled, stretched, 
aligned, and placed in increments of approximately thirty (30) feet. 

Adjacent borders of the fabric shall be lapped two (2) to four (4) inches. 
The preceding roll shall lap two (2) to four (4) inches over the following roll 
in the direction of paving at ends of rolls or at any break. At fabric overlays, 
both the tack coat and the fabric shall overlap the previously laced fabric by 
the same amount. 

Seating of the fabric with rolling equipment after placing will be permitted. 
Turning of the paving machine and other vehicles shall be gradual and kept to 
a minimum to avoid damage. 

A small quantity of asphalt concrete, to be determined by the Engineer, may 
be spread over the fabric immediately in advance of placing asphalt concrete 
surfacing in order to prevent fabric from being picked up by construction 
equipment. 

Public traffic shall not be allowed on the bare reinforcing fabric, except that 
public cross traffic shall be allowed to cross the fabric, under traffic control, 
after the Contractor has placed a small quantity of asphalt concrete over the 
fabric. 

Care shall be taken to avoid tracking binder material onto the pavement 
reinforcing fabric or distorting the fabric during seating of the fabric with 
rolling equipment. If necessary, exposed binder material shall be covered 
lightly with sand blotter. 


METHOD OF MEASUREMENT 


401.04.01 Measurement. The quantity of plantmix bituminous aggre- 
gate to be measured for payment will be the number of tons conforming to all 
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the requirements in the completed work, and will be determined by weighing 
the completed mixture of aggregate, mineral filler if required, and bituminous 
material, and deducting from this weight the weight of the mineral filler and 
bituminous material. 

The quantity of bituminous material to be measured for payment will be the 
number of tons used in the completed work and shall conform to the require- 
ments herein. 

Regardless of the type of mineral filler (lime or cement) vadded to the 
various bituminous aggregates as specified in this section of these special 
provisions, the lime or cement shall be classified as ‘“‘mineral filler’’ and shall 
be measured for payment by the ton. 

The quantity of shoulder dikes constructed of bituminous mixture, the 
placing of which is to be paid for as a contract item on a linear foot basis, will 
be determined from measurements taken along the top of the completed dikes 
to the nearest one (1) foot length. The quantities of bituminous mixture used 
to construct the dikes shall be measured as set forth above. 

The quantities of bituminous mixture, the placing of which is to be paid for 
as a contract item on an area basis in addition to the contract prices paid for 
the bituminous mixture, will be determined from measurements of the bitumi- 
nous mixture compacted in place. 

The item of ‘‘plantmixing miscellaneous areas’’ shall be measured on a 
square yard basis in accordance with the fourth paragraph of this subsection. 
Areas to be included in such measurement shall be limited to those areas listed 
on the structure list in the plans, plus or minus changes authorized by the 
Engineer. Areas shall be measured one (1) time only without consideration of 
the number of lifts or types of bituminous mixtures involved. 

In the event the proposal does not contain the bid item of ‘‘plantmixing 
miscellaneous areas,’ the cost of such work shall be considered included in 
the contract unit price bid for other items of work and no further compensa- 
tion shall be allowed therefor. 

Pavement reinforcing fabric shall be measured for payment on a square yard 
basis. The quantity of pavement reinforcing fabric to be measured for pay- 
ment shall be that number of square yards of surface area covered. No 
allowance shall be made for material overlap. 

All measurements will be made in accordance with subsection 109.01, 
‘*Measurement of Quantities.’’ Batch weights will not be permitted as a 
method of measurement unless the alternate provisions of subsection 
401.03.01, “‘(b) Requirements for Batching Plants.’’, ‘‘1. Plant Scales.’’, are 
met, in which case the cumulative weight of all the acceptable batches will be 
used for payment. 


BASIS OF PAYMENT 


401.05.01 Payment. All accepted work and materials measured as pro- 
vided in subsection 401.04.01, ‘‘Measurement,”’ will be paid for as provided 
in the respective sections for each type specified. 

Full compensation for furnishing and applying bituminous material or 
asphaltic emulsion as provided for in subsections 401.03.06, ‘‘Preparation of 
Existing Surface,’ and 401.03.12, ‘‘Joints,’’ shall be considered as included 
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in the contract price paid for the principal items involved and no further 
compensation will be allowed therefor. 

Where the Contractor elects to use a viscosity grade AC asphalt cement in 
lieu of a viscosity grade AR asphalt cement, such viscosity grade AC asphalt 
cement shall be paid for as viscosity grade AR asphalt cement. 

The quantity of hydrated lime or Portland cement added to the aggregates 
and measured as provided in subsection 401.04.01, ‘‘Measurement,”’ shall be 
paid for at the contract unit price bid per ton for mineral filler, which price 
shall be considered full compensation for furnishing all labor, materials, 
tools, supplies, equipment, and incidentals necessary to furnish and mix the 
lime or cement with the aggregates as specified herein. 

The contract unit price bid per square yard for pavement reinforcing fabric 
shall be considered full compensation for all labor, materials, tools, equip- 
ment, and incidentals necessary to furnish and install the fabric complete and 
in place. 

The paving asphalt used to bind the pavement reinforcing fabric shall be 
paid for under the appropriate asphalt cement bid item. 

Payment will be made under: 


Pay Item Pay Unit 
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SECTION 402 


PLANTMIX BITUMINOUS SURFACE 


DESCRIPTION 


402.01.01 General. This work shall consist of constructing one (1) or 
more courses of bituminous pavement on a prepared base in accordance with 
these specifications, and in reasonably close conformity with the lines, 
grades, thicknesses, and typical cross sections shown on the plans or estab- 
lished by the Engineer. 

The requirements of Section 401, “*Plantmix Bituminous Pavements— 
General,’ shall be applicable to this work, except as hereinafter specified. 


MATERIALS 


402.02.01 .General. The materials shall conform to the requirements as 
specified in subsections 401.02.01 through 401.02.04, inclusive, of Section 
401, ‘‘Plantmix Bituminous Pavements—General.”’ 


CONSTRUCTION 


402.03.01 General. The construction requirements shall conform to the 
requirements as specified in subsections 401.03.01 through 401.03.14, inclu- 
sive, of Section 401, “‘Plantmix Bituminous Pavements—General,’’ with the 
exception contained in the following three (3) subsections. 


402.03.02 Rollers. There shall be operating with each paver, three (3) 
rollers meeting the requirements of (a), (b), and (c) in subsection 401.03.04, 
‘*Rollers,’’ except as hereinafter noted. 

When two (2) pavers are paving in echelon within four hundred (400) feet 
of each other and each paver is placing not more than one hundred fifty (150) 
tons of bituminous mixture per hour, then three (3) rollers meeting the 
requirements of (a), (b), and (c) in subsection 401.03.04, ‘‘Rollers,’’ may be 
used to roll for both pavers. 


402.03.03 Spreading and Finishing. Unless otherwise specified, bitu- 
minous plantmix surface shall be placed in courses not exceeding three (3) 
inches in compacted thickness. When more than one (1) course is placed, the 
courses shall be approximately equal thickness. 

Bituminous plantmix surface to be placed on shoulders and other areas of 
the travelled way having a width of eight (8) feet or more, shall be spread as 
specified in subsection 401.03.10, ‘‘Spreading and Finishing.” When the 
areas are less than eight (8) feet in width the material may be deposited and 
spread in one (1) or more layers by other mechanical means that will provide 
a uniform smoothness and texture. Placing bituminous rnixture on any pave- 
ment that would be stained thereby will not be permitted. 
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402.03.04 Surface Tolerances. The completed surfacing shall be thor- 
oughly compacted, smooth and free from ruts, humps, depressions, or irregu- 
larities. When a straightedge twelve (12) feet long is laid on the finished 
surface and paralleled with the centerline of the highway, the surface shall not 
vary more than two one-hundredths (0.02) foot from the lower edge of the 
straightedge. The transverse slope of the finished surface shall be uniform to a 
degree such that no depressions greater than two one-hundredths (0.02) foot 
are present when tested with a straightedge twelve (12) feet long laid in a 
direction transverse to the centerline and extending from edge to edge of a 
twelve (12) foot traffic lane. 

Any ridges, indentations, or other objectionable marks left in the surface of 
the bituminous mixture by blading or other equipment shall be eliminated by 
rolling or other means. The use of any equipment that leaves ridges, indenta- 
tions, or other objectionable marks in the bituminous mixture shall be 
discontinued and other acceptable equipment shall be furnished by the Con- 
tractor. 


402.03.05. Recycled Plantmix Bituminous Surface. When permitted in 
the special provisions, the Contractor shall have the option of recycling the 
existing bituminous surfacing removed from this project. The material shall 
consist of a mixture of virgin aggregate, binder (new asphalt cement), and 
reclaimed asphaltic concrete conforming to the requirements of this and other 
appropriate sections of these specifications and the special provisions. 

Should the recycle option be permitted and selected for use, existing 
bituminous material that is to be removed and recycled shall be stockpiled at 
locations selected by the Contractor, subject to approval by the Engineer. The 
only existing bituminous material that will be permitted to be recycled will be 
that material removed from within the limits of the project and said material 
shall be stockpiled separate and apart from bituminous materials from any 
sources other than the project. 

The maximum percentage of reclaimed asphaltic concrete that may be 
incorporated into the mix and the type and grade of the asphalt cement and 
recycling agent (if required) shall be as specified in the special provisions. 
The grade of asphalt may be changed one (1) grade by the Engineer during 
construction at no change in unit price. 

The requirements applicable to the combined virgin aggregates and the 
reclaimed asphaltic concrete aggregates shall be as specified in the special 
provisions. 

Mineral filler Gf required) shall be added to the combined weight of the 
virgin aggregate and reclaimed asphaltic concrete prior to the final mix, at the 
rate and in accordance with the requirements of Section 401, ‘‘Plantmix 
Bituminous Pavements—General.”’ 

Quality acceptance samples shall be based on the following acceptance 
points: 

New Asphalt Cement. The binder shall be sampled in the normal manner 
prior to introduction into the aggregate. 

Plantmix Bituminous Surface Aggregate. The gradation shall be deter- 
mined from samples of the completed mixture taken from behind the paver, 
after extraction of the new and residual asphalt. 
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Representative samples submitted by the Contractor for mix design concur- 
rence shall conform to the following: 


Min. 
Virgin aApprepate Gyan eee 8 Syed Dl lene orl Mt ee tt ms eh 100 lbs. 
Salvaged. Asphaltic. Concrete (processed sstock pile) jc -casca cal gress sopecscse sh tes ncagll nal bean se -cdeiqeaeqannr 100 Ibs. 
DSTORE AS 01 La) 10 Toy a] aor CRP PAE re str tt 1 an eNO me Fen CERIO 2 gals. 


The reclaimed asphaltic concrete material shall be processed in a manner 
that will provide a uniform gradation from fine to coarse with one hundred 
(100) percent passing the one and one-half (1'/2) inch sieve. This material 
shall not contain clay balls, foreign matter, or other deleterious material. 

Prior to being introduced into the bituminous mixing plant, the reclaimed 
material shall be screened and all one and one-half (1'/2) inch and larger 
material shall be rejected from the mixture. 

The Contractor is further advised that the Engineer reserves the right to take 
samples of the complete mixture, at random from behind the paver, and to 
adjust the job-mix formula as deemed necessary without additional compensa- 
tion. 

Production of the reclaimed asphalt concrete shall cease immediately when 
tests indicate the quantity of the asphalt does not meet specified tolerances. 
Production of the reclaimed asphalt concrete shall not commence until the 
Contractor has received written approval from the Engineer. 

Reclaimed material shall be introduced by means of a separate system 
capable of providing accurate calibration of the material feed. The system 
shall be equipped to indicate and control the output of the reclaimed material 
feed. 

In all cases, the virgin aggregate and the reclaimed material shall be 
combined and mixed prior to the addition of asphaltic binder. 

For the purpose of proportioning, reclaimed material shall be considered an 
aggregate, and the specifications in subsection 401.03.01 of these specifica- 
tions for the positive interlock of asphalt and aggregate feed shall apply. 

In a drum type plant, flames used for drying and heating shall be properly 
adjusted to avoid damage to the salvaged asphaltic concrete. In a batch type 
plant, a minimum of fifteen (15) seconds of dry mixing of salvaged and virgin 
aggregate shall be required. Heat of virgin aggregate shall be controlled to 
prevent damage to the salvaged asphaltic concrete. 

Project control test for asphalt quantity shall be taken behind the paver. 

The Contractor is advised that by contacting the Department’s District 
Headquarters in the area where the project is located, he shall be allowed to 
obtain samples of the existing bituminous surface for further laboratory 
analysis. It should be understood that the Contractor will be responsible for 
patching all sampled areas to the Department’s satisfaction at no expense to 
the Department. 


METHOD OF MEASUREMENT 


402.04.01 Measurement. Except as hereinafter provided for the recycle 
option, plantmix bituminous surface aggregate will be measured as specified 
in subsection 4011.04.01, ‘‘Measurement.’’ 

Should the recycle option be permitted and selected for use, as provided in 
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subsection 402.03.05, “‘Recycled Plantmix Bituminous Surface,’ measure- 
ment of plantmix bituminous surface aggregate and bituminous material shall 
be as follows: 

(a) The quantity of plantmix bituminous surface aggregate to be measured 
for payment will be the number of tons of combined virgin aggregate and 
reclaimed asphaltic concrete pavement, conforming to all the requirements in 
the completed work, and will be determined by weighing the completed 
mixture of virgin aggregate, reclaimed asphaltic concrete, mineral filler (if 
required), new bituminous material, residual bituminous material, and 
deducting from this weight the weight of mineral filler, new bituminous 
material, and residual bituminous material. 

(b) The quantity of bituminous material to be measured for payment shall 
be determined as follows: 

1. The amount of new bituminous material to be measured for payment 
shall be determined in accordance with subsection 401.04.01, ‘‘Measure- 
ment.”’ 

2. To the amount of new bituminous material added to the mixture, a 
predetermined percentage of recoverable old bituminous material shall be 
added for the purpose of payment for bituminous material in the total mix. 
The predetermined percentage of recoverable old bituminous material shall be 
set forth in the special provisions and it shall be understood and agreed by 
both parties to the contract that the stated percentage is firm and nonnegotiable 
throughout the life of the contract. The predetermined percentage shall only 
be applied to the reclaimed asphaltic concrete that is incorporated in the mix. 

3. The percentage of new bituminous material, plus the percentage of 
recoverable old bituminous material, measured as provided above, shall be 
the quantity of bituminous material measured for payment. 

Should the recycle option be permitted and selected for use, no change in 
normal bid items will be considered. 


BASIS OF PAYMENT 


402.05.01 Payment. The accepted quantity of materials measured as 
provided in subsection 402.04.01, ‘“‘Measurement,’’ will be paid for at the 
contract unit price bid per ton for plantmix bituminous surface aggregate 
(type), and per ton for bituminous material (asphalt cement or liquid asphalt). 

The above prices shall be full compensation for furnishing all the material, 
mixing, loading, hauling, placing, compacting, and incidentals necessary for 
doing all the work involved in constructing plantmix bituminous surface as 
shown on the plans or established by the Engineer. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.” 

Partial payments for plantmix bituminous surface aggregate may be made as 
set forth under subsection 109.06, “‘Partial Payments.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Plantmix, Bituninousasurface, Agetegate (LY Pees pcteict lll bes piel bite Blind Bees Ton 
Aspinall Bement (St A0C) otal acs A eta eu ek Re ee ee Sa Ree eee Ton 
| METAL EN Cs Wr. 8) ob: 1 UA Od g(a [of Beem mame ane ACen elt cn cer RON lid) Aa dol a spo lp wren ayn © Ton 
Plantmixing “Misceltaneous' Aréasiz 28.2200 10S SP ad ea Square Yard 
Plantmix Bituminous Shoulder: Dukes 50 iteccs ree enue erae cee  e Linear Foot 
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PLANTMIX BITUMINOUS OPEN-GRADED SURFACE 


DESCRIPTION 


403.01.01 General. This work shall consist of placing plantmix bitumi- 
nous open-graded surface in one (1) course for surface in accordance with 
these specifications and in reasonably close conformity with the lines, grades, 
thickness, and the typical cross sections shown on the plans or established by 
the Engineer. 

When indicated on the plans, this work shall also consist of constructing 
scored shoulders on both shoulders of a given roadway. 

The requirements of Section 401, ‘‘Plantmix Bituminous Pavements— 
General,” shall be applicable to this work, except as hereinafter specified. 


MATERIALS 


403.02.01 General. The materials shall conform to the requirements as 
specified in subsections 401.02.01 through 401.02.04, inclusive, of Section 
401, ‘‘Plantmix Bituminous Pavements—General.”’ 


CONSTRUCTION 


403.03.01 General. The construction requirements shall conform to the 
requirements as specified in subsections 401.03.01 through 401.03.13, inclu- 
’ sive, of Section 401, ‘‘Plantmix Bituminous Pavements—General,’’ with the 
exceptions contained in the following three (3) subsections. 


403.03.02 Rollers. There shall be operating with each paver one (1) 
tandem roller weighing not less than eight (8) nor more than ten (10) tons. 

In addition to the above requirements the Contractor shall supply an 
additional roller for the construction of scored shoulders. 

The additional roller shall be the vibratory type and may be steel wheeled or 
a combination of steel wheel-rubber tire at the Contractor’s option. However, 
rubber tires shall only be permitted that have a smooth or “‘slick’’ tread 
design. The roller shall be equipped with a water system to moisten the drums 
and tires sufficiently to prevent picking up bituminous material. Rollers used 
in the construction of scored shoulders shall weigh a minimum of six (6) tons 
and the vibrating mechanism shall be engaged while scoring shoulders. 

The following special modifications shall be made to rollers used in con- 
structing scored shoulders. 

(a) One and one-half (1!/2) inch semicircular pipe or seven-eighths (7/s) inch 
rods shall be welded to the center of one (1) steel roller drum on each roller. 
Pipe or rods shall not extend beyond the edge of the drum. The pipe or rods 
shall be of such dimensions and spacing on the drum that the finished scored 
shoulder will comply with the dimensions shown on the plans. 

(b) Each roller shall be equipped with an acceptable guide that extends in 
front of the roller and is clearly visible to the operator in order that proper 
alignment of the completed scored shoulder is obtained. 
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Rollers used to construct scored shoulders shall be positioned by using 
planking or other methods approved by the Engineer and extreme caution 
shall be taken at all times to avoid scoring at locations other than those 
designated on the plans. 

The sequence of the work of scoring the shoulder shall be as directed by the 
Engineer and shall be accomplished on one (1) pass of the roller. 


403.03.03 Joints. Longitudinal joints shall be constructed only on the 
shoulders or at the edge of travel lanes. 


403.03.04 Surface Tolerances. The completed surfacing shall be thor- 
oughly compacted, smooth and free from ruts, humps, depressions, or irregu- 
larities. When a straightedge twelve (12) feet long is laid on the finished 
surface and parallel with the centerline of the highway, the surface shall not 
vary more than two one-hundredths (0.02) foot from the lower edge of the 
straightedge. The transverse slope of the finished surface shall be uniform to a 
degree such that no depressions greater than two one-hundredths (0.02) foot 
are present when tested with a straightedge twelve (12) feet long laid in a 
direction transverse to the centerline and extending from edge to edge of a 
twelve (12) foot traffic lane. 

Any ridges, indentations, or other objectionable marks left in the surface of 
the bituminous mixture by blading or other equipment shall be eliminated by 
rolling or other means. The use of any equipment that leaves ridges, indenta- 
tions, or other objectionable marks in the bituminous mixture shall be 
discontinued and other acceptable equipment shall be furnished by the Con- 
tractor. 


METHOD OF MEASUREMENT 


403.04.01 Measurement. Plantmix bituminous. open-graded_ surface 
aggregate will be measured as specified in subsection 401.04.01, ‘“‘Measure- 
ment.” 

The item of score shoulder (open-graded) shall be measured for payment by 
the mile. A mile shall be measured longitudinally along centerline of a given 
roadway and shall include scoring of shoulders on both sides of centerline. 


BASIS OF PAYMENT 


403.05.01 Payment. The accepted quantity of materials measured as 
provided in subsection 403.04.01, ‘“‘Measurement,’’ will be paid for at the 
contract unit price bid per ton for plantmix bituminous open-graded surface 
aggregate and per ton for bituminous material (asphalt cement). 

The above prices shall be full compensation for furnishing all the materials, 
mixing, loading, hauling, placing, compacting, and incidentals necessary for 
doing all the work involved in constructing plantmix bituminous open-graded 
surface as shown on the plans or established by the Engineer. 

The accepted quantity of score shoulder (open-graded), measured as pro- 
vided in subsection 403.04.01, ‘‘Measurement,’’ shall be considered full 
compensation for furnishing all labor, equipment, tools, supplies, and inci- 
dentals necessary to score the open-graded plantmix shoulders as shown on 
the plans, as specified herein, and as directed by the Engineer. 
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All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Partial payments for plantmix bituminous open-graded surface aggregate 
may be made as set forth under subsection 109.06, ‘‘Partial Payments.’ 

Payment will be made under: 


Pay Item Pay Unit 
Plantmix Bituminous Open-Graded Surface Aggregate........-.n:.--:cc.---sseecseaceesssscsesepececesesnteseneteccsecese Ton 
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SECTION 404 


ROADMIX BITUMINOUS SURFACE 


DESCRIPTION 


404.01.01 General. This work shall consist of constructing one (1) or 
more courses of roadmix bituminous pavement on a prepared base or road 
surface in accordance with these specifications and in reasonably close con- 
formity with the lines, grades, thicknesses, and typical cross sections shown 
on the plans or established by the Engineer. 

The mineral aggregate and bituminous material may be mixed in place in 
the prepared roadbed, or mixed off of the roadbed by either roadmix or 
plantmix methods. 

This work shall also consist of furnishing, stockpiling, loading, hauling, 
and placing premixed bituminous paving material in accordance with these 
specifications, for use in patching existing surfacing, maintaining base 
courses, or for such other purposes set forth in the contract documents or 
ordered by the Engineer. 


MATERIALS 


404.02.01 Aggregates. Aggregates shall meet the requirements of Sec- 
tion 705, “‘Aggregates for Bituminous Courses,”’ for the grading size and type 
specified. The aggregate will be accepted immediately preceding addition of 
bituminous material to the mix. This acceptance will be based on periodic 
samples of the windrow after all aggregates have been blended for each layer. 
When plantmix method is used, aggregates will be tested for acceptance at the 
bins. Attention is directed to subsection 106.04, “‘Samples and Tests.’’ 

When the mineral aggregate consists of material in place on the roadbed, 
which was not placed under the contract providing for the placing of the 
roadmixed surfacing, all rock or lumps of materials larger in greatest dimen- 
sion than the planned surface thickness shall be removed and disposed of 
along the roadway and such work shall be paid for as extra work as provided 
in subsection 104.03, ‘‘Extra Work.’ 


404.02.02 Bituminous Material. The type and grade of bituminous 
material will be specified in the contract. The grade may be changed one (1) 
grade by the Engineer during construction at no change in unit price. 

The bituminous material shall meet the applicable requirements of Section 
703, “‘Bituminous Materials.”’ 

Bituminous material may be conditionally accepted at the source. 


CONSTRUCTION 


404.03.01 Motor Graders. Motor graders for spreading, shaping, and 
finishing mixture shall be of the self-powered type with blades not less than 
twelve (12) feet long and wheel bases of not less than seventeen (17) feet. 

404.03.02 Distributors. The distributor shall be so designed, equipped, 
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maintained, and operated that bituminous material at even heat may be applied 
uniformly on variable widths of surface up to fourteen (14) feet at readily 
determined and controlled rates from five one-hundredths (0.05) to two (2.0) 
gallons per square yard, with uniform pressure, and with an allowable 
variation from any specified rate not to exceed two one-hundredths (0.02) 
gallon per square yard. Distributor equipment shall include a tachometer, 
pressure gauges, accurate volume measuring devices or a calibrated tank, and 
a thermometer for measuring temperatures of tank contents. Distributors shall 
be equipped with a power unit for the pump, and full circulation spray bars 
adjustable laterally and vertically. 


404.03.03 Mixing Plants. Travelling or stationary mixing plants or 
other equipment of proven performance may be used by the Contractor in lieu 
of the specified equipment if approved. Travelling mixing plant shall have 
positive controls for applying asphalt. 


404.03.04 Rollers. Rollers used shall conform to the requirements of 
subsection 401.03.04, ‘‘Rollers.”’ 


404.03.05 Weather Limitations. The mixing, spreading, and compact- 
ing of roadmix bituminous pavement shall be carried on only when the surface 
on which the material is to be placed is dry and when the atmospheric 
temperature is above fifty (50) degrees Fahrenheit, and has not been below 
forty (40) degrees Fahrenheit during the preceding twenty-four (24) hours. 


404.03.06 Preparation of Existing Surface. Before spreading materials 
for roadmixing, the surface of the base or road surface on which the roadmix 
is to be placed shall be conditioned as specified in subsection 401.03.06, 
‘*Preparation of Existing Surface.”’ 

After a prime coat is applied, it shall be left undisturbed not less than 
twenty-four (24) hours. The Contractor shall maintain the primed surface 
until the roadmix material has been placed. This maintenance shall include the 
spreading of sand or other material, if necessary to prevent adherence of the 
prime coat to the tires of vehicles using the primed surface, and patching any 
breaks in the primed surface with additional bituminous material. Any area of 
primed surface that has become damaged shall be repaired before the roadmix 
material is placed. 


404.03.07 Placing Aggregates. Mineral aggregate shall be deposited 
upon the prepared subgrade, or mixing area, by the use of spreader boxes, or 
from the vehicles equipped or supplemented with suitable spreading devices. 

The mineral aggregate shall contain sufficient material to construct the 
roadmix surfacing as planned, including sufficient material for surfacing 
special features off the travelled way. The aggregate shall not be mixed with 
earth or other deleterious matter. 

If the moisture content of the aggregate is more than two (2) percent by 
weight of the dry weight of the aggregate, except when the bituminous 
material is emulsified asphalt, the aggregate shall be turned by blades or disc 
harrows or otherwise aerated until the moisture content is reduced to two (2) 
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percent or less. The aggregate shall then be spread smoothly and uniformly 
over half the road or other convenient width of the surface ready for the 
application of bituminous material, except that when a travelling mixing plant 
is used the aggregate shall be formed into a uniform cross section. 

In lieu of aerating and drying the aggregate, the Contractor may use an 
approved additive. The additive shall permit suitable coating of the wet 
aggregate and shall prevent the bituminous coating from stripping in the 
presence of water. 


404.03.08 Application of Bituminous Material. The bituminous mate- 
rial shall be uniformly distributed in successive application, in such amounts 
and at such intervals as directed. The temperature of the bituminous material 
shall conform to the applicable requirements of subsection 406.03.04, 
‘‘Application of Bituminous Material.’’ The mixing equipment shall follow 
immediately behind the distributor after each application of bituminous mate- 
rial to partially mix the aggregate and the bituminous material. No more 
bituminous material shall be applied per day than can be mixed with the 
aggregate on the same day it is applied. 

Liquid asphalt shall not be applied when the moisture content of the 
aggregate exceeds two (2) percent by weight of the dry aggregate as deter- 
mined by Test Method No. Nev. T112C. 


404.03.09 Mixing. The materials may be mixed upon the roadbed, or 
upon some other approved area off the roadbed, by roadmixing methods, or 
the material may be mixed at a central mixing plant by plantmixing methods 
as specified below, whichever the Contractor elects. 

(a) Roadmixing Methods. Prior to applying the bituminous material the 
prepared aggregate shall be spread smoothly and uniformly over one-half ('/2) 
the mixing area or some other convenient width. The first application of 
bituminous material shall then be applied and partially mixed with the 
aggregate. The remaining applications of bituminous material with a partial 
mixing after each applications shall follow in like manner. After the last 
application of bituminous material and partial mixing, the entire mass of 
bituminous material and aggregate shall be windrowed on the mixing surface 
and then thoroughly mixed and combined by the mixing units specified, by 
blading the mix from side to side of the mixing surface, or by a manipulation 
producing equivalent results, until all particles are coated with bituminous 
material and the whole mass has uniform color and the mixture is free from 
spots containing an excess or deficiency of bituminous material, balls, or 
uncoated particles. During the mixing operations, care shall be taken to avoid 
cutting into the underlying course or contaminating the mixture with earth or 
other extraneous matter. When so directed by the Engineer, the mixing 
process shall be confined to part of the width or area of the roadbed so as to 
allow a convenient passage for traffic. 

Prior to spreading and compacting, should the mixture show an excess or 
deficiency of bituminous material, or an uneven distribution thereof, the 
condition shall be corrected by adding mineral aggregate or bituminous 
material, as the case may be, and then remixing to produce a satisfactory 
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mixture. If necessary, all compressed masses of mixed materials shall be 
broken up. 

When the mineral aggregate consists of the existing material on the roadbed 
and an allowance for additional mineral aggregate has not been provided for 
on the plans, additional mineral aggregate may be obtained by scarifying 
material from the roadbed as directed by the Engineer or, in lieu thereof, the 
Contractor may import suitable material. No additional compensation will be 
allowed for conforming to the above requirements, except that additional 
materials imported and added to that in place will be paid for as extra work as 
provided in subsection 104.03, “‘Extra Work.”’ 

The amount of material mixed in any one (1) day shall not be more than can 
be spread and compacted on the following day, provided, however, that when 
directed by the Engineer, mixed material may remain in the windrow for a 
longer period. 

In lieu of mixing the material as above specified, a roadmixing machine or 
any equipment other than that required above may be employed which will 
produce the completed mixture equal to that which would be produced by the 
means above specified. The Department reserves the right to order the use of 
any equipment discontinued which, in the opinion of the Engineer, fails to 
produce a satisfactory mixture. 

The roadmixing machine shall be of the pugmill or auger type which picks 
up the loose material from the mixing area or it may be of the type which cuts 
a true plane in material at a specified depth, leaving no loose material in either 
case. Either type shall introduce the bituminous material through a metering 
device at the time of mixing. The machine shall be equipped to provide for a 
positive control of the amount of bituminous material introduced into the mix, 
which can be readily adjusted to the changes required. 

The rate of movement of the roadmixing machine, the amount of the 
material mixed and the amount of mixing shall be so regulated that a mix 
satisfactory to the engineer will result. The materials shall be mixed until a 
uniform mixture of unchanging appearance is obtained and all particles of 
aggregate are thoroughly coated with bituminous materials. Before mixing, 
the loose materials shall be placed in windrows or in a blanket of uniform 
cross section and of such size that all the material in the windrow or blanket 
can be passed through the mixing machine at each mixing operation. 

Materials mixed off the roadbed shall be uniform in character and equal in 
all respects to that which haath be produced by mixing on the roadbed as 
above specified. 

(b) Plantmixing Method. Should the Contractor elect to mix the materials 
at a central mixing plant by the plantmix method, the aggregate shall be mixed 
with the liquid asphalt in accordance with the applicable requirements of 
Section 401 of the standard specifications and these special provisions except 
that when the moisture content of the aggregate is two (2) percent or less by 
weight of the dry aggregate as determined by Test Method No. Nev. T112B, 
mixing of the materials without passing the aggregate through a dryer will be 
permitted. 

Unless otherwise specified in the special provisions, separation of the 
mineral aggregate into required sizes and storing in separate bins will not be 
required. 
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404.03.10 Spreading, Compacting, and Finishing. Before the finished 
mixture is spread for compaction, a triangular cut shall be made with a motor 
grader at each edge of the base course to provide for a thickened edge of 
bituminous mixture. The cut shall be approximately two (2) inches deep at the 
outer edge and slope to zero (0), two (2) feet in toward the center. In making a 
cut the excavated material shall be thrown to the edge of the roadbed in a 
small windrow against which the mixture shall then be spread. 

After roadmixing operations have been completed and the mixture has been 
approved by the Engineer, the mixture shall be uniformly spread over the area 
to be surfaced to the proper width and to such depth as will compact to the 
required thickness. The mixture shall be spread by means of a motor grader 
meeting the requirements of subsection 404.03.01, ‘“‘Motor Graders.”’ 

Segregation of coarse or fine particles shall be avoided and the mixture shall 
be free from lumps or pockets of coarse and fine material after spreading. 

After the mixture has been spread as above specified, approximately the top 
one-half ('/2) of the material shall be removed by motor graders and placed 
into a windrow on one (1) side. The windrow shall be so placed that earth or 
other extraneous materials will not become intermixed with the windrowed 
material, shall then be respread over the entire surface by alternating the 
windrow from one (1) side of the roadbed to the other and to the center and 
gradually decreasing the amount of material moved, until the entire surface 
has uniform texture and is smooth and true to cross section and grade and is 
uniformly compacted. During blading and rolling, all lumps and loose stones 
shall be moved to the outside of the surface area and disposed of. 

All rolling, except the final finish rolling, shall be done with pneumatic- 
tired rollers. The finish rolling shall be done with steel-tired tandem or three 
(3) wheeled rollers commencing at the lower edge, progressing toward the 
highest portion. Under no circumstances shall the highest portion be rolled 
first. 


404.03.11 Miscellaneous Areas. Surfacing of road approaches and con- 
nections, street intersection areas, frontage roads, median strip areas, island 
areas, sidewalks, dikes, gutters, gutter flares, ditches, overside drains, spill- 
ways, aprons at the ends of the drainage structures, and other designated areas 
outside the travelled way shall conform to the provisions specified in these 
specifications. 

The combined aggregate grading for bituminous mixtures placed on miscel- 
laneous areas shall conform to that specified for the bituminous mixture 
placed on the travelled way. The amount of bituminous material used in the 
bituminous mixture placed in dikes, gutters, gutter flares, overside drains, 
spillways, aprons at the ends of drainage structures, and other designated 
areas outside the travelled way shall be increased not less than one (1) percent 
by weight of the aggregate over the amount of bituminous material used in the 
bituminous mixture placed on the travelled way. 


404.03.12 Surface Tolerances. The surface will be tested by the Engi- 
neer using a twelve (12) foot straightedge at selected locations. The variation 
of the surface from the testing edge of the straightedge between any two (2) 
contacts with the surface shall at no point exceed three one-hundredths (0.03) 
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foot. All humps or depressions exceeding the specified tolerance shall be 
corrected by removing defective work and replacing it with new material as 
specified. 


404.03.13 Premixed Bituminous Paving Material. The stockpile or 
mixing table area shall be cleared of all brush, rubbish, and deleterious 
matter. 

The constituents of the premixed material shall be combined by any of the 
methods permitted in these specifications and in such proportions as to 
produce a mixture conforming to the following composition: 

Percent by Weight 
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The material shall be transported, placed and compacted in a manner that 
will provide the public with a paved, smooth, and stable riding surface as 
approved by the Engineer. 


METHOD OF MEASUREMENT 


404.04.01 Measurement. The quantity of roadmix bituminous surface 
aggregate to be measured for payment will be the number of tons or cubic 
yards as indicated in the proposal, conforming to ail the requirements in the 
completed work. When the mixture is mixed at a central mixing plant by the 
plantmix method, the number of tons will be determined by weighing the 
completed mixture of aggregate and bituminous material and deducting from 
this weight the weight of the bituminous material. 

Mineral aggregate consisting of material in place on the roadbed will not be 
measured and paid for, except for the removal of rocks and lumps as provided 
in subsection 404.02.01, “‘Aggregates,’’ of this section. All other work 
involved in scarifying and preparing the material as herein specified shall be 
considered as included in the contract unit price paid for mixing and roadmix 
surfacing. 

Mixing and compacting shall be measured in miles along the centerline of 
the roadway and no extra allowance will be made for mixing widened sections 
and shoulder dikes, unless otherwise provided in the special provisions. 

The quantity of shoulder dikes constructed of bituminous mixture, the 
placing of which is to be paid for as a contract item on a linear foot basis, will 
be determined from measurements taken along the top of the completed dikes 
to the nearest one (1) foot length. The quantities of bituminous mixture used 
to construct the dikes shall be measured as set forth above. 

The quantities of bituminous mixture, the placing of which is to be paid for 
as a contract item on an area basis in addition to the contract prices paid for 
the bituminous mixture, will be determined from measurements of the bitumi- 
nous mixture compacted in place. 

The quantity of premixed bituminous paving material to be measured for 
payment shall be the number of tons, square yards, or cubic yards, as 
indicated in the proposal, of acceptable aggregate conforming to all the 
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requirements in the completed stockpile, less the weight of liquid asphalt 
incorporated in the mix. 

The quantity of haul and place premixed bituminous paving material to be 
measured for payment shall be the number of tons, square yards, or cubic 
yards, as indicated in the proposal, of the aggregate and asphalt mixture 
acceptably placed and compacted on the roadbed in the completed work. 

When it is indicated in the proposal that premixed bituminous paving 
material and/or haul and place premixed bituminous paving material is to be 
measured for payment on a force account basis, measurement shall be made in 
accordance with subsection 109.03, ‘‘Extra and Force Account Work.”’ 

Except when the unit of measurement in the proposal for premixed bitumi- 
nous paving material is force account, bituminous material shall be measured 
for payment by the ton in accordance with Section 401, ‘‘Plantmix Bitumi- 
nous Pavements—General.”’ 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.’’ Batch weights will not be permitted as a 
method of measurement unless the alternate provisions of subsection 
401.03.01, ‘‘(b) Requirements for Batching Plants.’’, “‘1. Plant Scales.’’, are 
met, in which case the cumulative weight of all the acceptable batches will be 
used for payment. 

Tonnage shall conform reasonably close to that shown on the plans, unless 
otherwise directed. Due to possible variations in the specific gravity and voids 
of the aggregates, the thickness may vary from that shown on the plans. 


BASIS OF PAYMENT 


404.05.01 Payment. The accepted quantity of materials measured as 
provided in subsection 404.04.01, ‘“Measurement,”’ will be paid for at the 
contract unit price bid per ton or cubic yard for roadmix bituminous surface 
aggregate, per ton for bituminous material (liquid asphalt), and per mile for 
mixing the roadmix bituminous pavement. 

The above prices shall be full compensation for furnishing all the material, 
mixing, loading, hauling, placing, compacting, and incidentals necessary for 
doing all the work involved in constructing roadmix bituminous surface, as 
shown on the plans or established by the Engineer. 

Full compensation for furnishing and applying bituminous material or 
asphaltic emulsion as provided for in subsection 404.03.06, ‘‘Preparation of 
Existing Surface,’ shall be considered as included in the contract price paid 
for the principal items involved and no further compensation will be allowed 
therefor. 

The accepted quantity of premixed bituminous paving material and haul and 
place premixed bituminous paving material, measured as provided in subsec- 
tion 404.04.01, ‘‘Measurement,’’ will be paid for by the unit indicated in the 
proposal. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.”’ 

Partial payments for roadmix bituminous surface aggregate may be made in 
accordance with subsection 109.06, ‘‘Partial Payments.”’ 

Payment will be made under: 
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Pay Item Pay Unit 
Roadmix. Bituminous,SurfaceyAggrepate.g-:22 2 ek eye ee ele Ton or Cubic Yard 
Ligue Sohal (STO al ee ee ee Ton 
Mixiie Koagnix -DItuminous SUITACC, (WICC) ec ie ete ee cewe o es hccasteae rs ean Mile 
Roadnixines aviisccllancousAreds (ly pe). n eccentric Ace ee Square Yard 
Roadmix Bitumimous Shoulder Dikes i sc ee ne ee eee Linear Foot 
Premixed:Bituminous»Paving Mateniall pee. 2) ee ee Ton, Square Yard, Cubic 

Yard, Force Account 
Haul and Place Premixed Bituminous Paving Material... Ton, Square Yard, Cubic 


Yard, Force Account 
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SECTION 405 


TACK COAT 


DESCRIPTION 


405.01.01 General. This work shall consist of preparing and treating an 
existing bituminous or concrete surface with bituminous material in accord- 
ance with these specifications and in reasonably close conformity with the 
lines shown on the plans or established by the Engineer. 


MATERIALS 


405.02.01 Bituminous Material. Bituminous material for the tack coat 
shall be ‘‘Emulsified Asphalt, Type SS-1h (Diluted);’’ however, the Contrac- 
tor may, at his option, substitute ‘“Emulsified Asphalt, Type SS-1 (Diluted)’”’ 
for “‘Emulsified Asphalt, Type SS-1h (Diluted).’’ Regardless of the option 
chosen, bituminous material for the tack coat shall be measured and paid for 
under the bid item and at the contract unit price bid per ton for ‘‘Emulsified 
Asphalt, Type SS-lh (Diluted)’’ and no further compensation shall be 
allowed therefor. 

The bituminous material shall meet the applicable requirements of Section 
703, ‘“‘Bituminous Materials.’’ The bituminous material may be conditionally 
accepted at the source. 

Asphaltic emulsion used as a tack coat between the courses of plantmix 
surface or over an existing surface shall be of the type and grade specified and 
prepared for application as follows: 

The emulsion shall be cut back by water. Water shall be added in the 
quantity of forty (40) percent of the emulsion by weight. To accomplish this 
mixing, the distributor shall be partly filled with water, and the correct 
proportion of emulsified asphalt shall then be added, and the remaining water 
to be added shall be sprayed into the tank under pressure and then thoroughly 
circulated within the distributor. 


CONSTRUCTION 


4035.03.91 Equipment. The Contractor shall provide equipment for 
heating and applying the bituminous material. This equipment shall meet the 
requirements of subsection 404.03.02, “‘Distributors.”’ 


405.03.02 Weather Limitations. Application of bituminous material 
will not be permitted when the surface to be treated is damp or wet or when 
weather conditions are unsuitable or when the atmospheric temperature or 
aggregate temperature is below forty (40) degrees Fahrenheit. 


405.03.03 Preparation of Surface. The existing surface shall be 


patched and cleaned and be free of irregularities to provide a reasonably 
smooth and uniform surface to receive the treatment. The edges of existing 
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pavements, which are to be adjacent to new pavement, shall be cleaned to 
permit the adhesion of bituminous materials. 

When a tack coat is required on the surface of a new course of pavement, 
the surface shall be cleaned to the satisfaction of the Engineer prior to 
applying the tack coat. Attention is directed to subsections 104.04, “‘Mainte- 
nance of Traffic,’ and 105.14, ‘‘Maintenance During Construction.” 


405.03.04 Application of Bituminous Materials. The bituminous 
material shall be uniformly applied at the rate called for on the plans or 
ordered by the Engineer. When asphaltic emulsion or liquid asphalt is used, 
the temperature at the time of application shall conform to the applicable 
requirements in Table I of subsection 406.03.04. 

The tack coat shall be applied in such manner as to offer the least inconven- 
ience to traffic and to permit one (1) way traffic without pickup or tracking of 
the bituminous material. Tack coat shall be applied only so far in advance that 
it will be covered during the following thirty-six (36) hours. 


METHOD OF MEASUREMENT 


405.04.01 Measurement. The quantity of bituminous material to be 
measured for payment will be the number of tons conforming to all the 
requirements in the completed work. 

Bituminous material diluted as prescribed shall be measured in tons of the 
diluted mixture acceptably applied to the surface. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


405.05.01 Payment. The accepted quantity of bituminous material mea- 
sured as provided in subsection 405.04.01, “‘Measurement,”’ will be paid for 
at the contract unit price bid per ton. 

The above prices shall be full compensation for furnishing the material, 
mixing, loading, hauling, placing, and incidentals necessary for doing all the 
work involved in placing tack coat, as shown on the plans or established by 
the Engineer, all in accordance with subsection 109.02, ‘‘Scope of Payment.”’ 

The cost of cleaning and preparing existing and new pavement surfaces to 
receive a tack coat as provided in this subsection and as directed by the 
Engineer, shall not be paid for directly but the cost thereof shall be considered 
included in the contract unit price paid for other items of work and no further 
compensation shall be allowed therefor. 

The Department reserves the right to increase or to omit all or any part of 
the estimated amount of bituminous material to be used and no additional 
compensation shall be allowed by reason of such increase or decrease. 

Payment will be made under: 


Pay Item Pay Unit 
Lig ASI BIE CRYIN) caicscacetrcmn teen hg incall a cca ce Ton 
BigIsSHted. ASPialt ULV De bo otskcrcsssvecernsunacvadestit sonny tkacertedlicc eerie ten dimen ne renter aa ci eae eee ee Ton 


SECTION 406 


PRIME COAT 


DESCRIPTION 


406.01.01 General. This work shall consist of preparing and treating an 
existing surface with bituminous material, and blotter material, if required, in 
accordance with these specifications and in reasonably close conformity with 
the lines shown on the plans or established by the Engineer. 


MATERIALS 


406.02.01 Bituminous Material. The type and grade of bituminous 
material will be specified in the contract. The grade may be changed one (1) 
grade by the Engineer during construction at no change in unit price. 

The bituminous material shall meet the applicable requirements of Section 
703, “Bituminous Materials.’’ The bituminous material may be conditionally 
accepted at the source. 


406.02.02 Sand Blotter. Sand blotter shall meet the requirements of 
subsection 705.03.06, “‘Sand Blotter.’” The material may be accepted in 
stockpile at the source. 


CONSTRUCTION 


406.03.01 Equipment. The Contractor shall provide equipment for 
heating and applying the bituminous material and for applying blotter mate- 
rial. The equipment shall meet the requirements of subsection 404.03.02, 
‘*Distributors.”’ 


406.03.02 Weather Limitations. Bituminous material shall not be 
applied on a wet surface, when the atmospheric temperature is below fifty 
(50) degrees Fahrenheit, or when weather conditions, in the opinion of the 
Engineer, would prevent the proper construction of the prime coat. 


406.03.03 Preparation of Surface. The surface upon which the bitumi- 
nous prime coat is to be placed shall conform to the established lines and 
grades, shall be reasonably smooth and uniform and shall be compacted to the 
required density. If the required density deteriorates from the time the gravel 
course was compacted originally and the time the prime coat is placed, for 
any reason whatsoever, then the surface shall be recompacted to the required 
density at the expense of the Contractor. When required by the Engineer, an 
application of water shall be applied immediately before the bituminous 
application. 


406.03.04 Application of Bituminous Material. Bituminous material 
shall be applied to the width of the section to be primed by means of a 
pressure distributor in a uniform, continuous spread. When traffic is main- 
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tained, not more than one-half ('/2) of the width of the section shall be treated 
in one (1) application. Care shall be taken that the application of bituminous 
material at the junctions of spreads is not in excess of the specified amount. 
Excess bituminous material shall be squeegeed from the surface. Skipped 
areas or deficiencies shall be corrected. 

When traffic is maintained, one (1) way traffic shall be permitted on the 
untreated portion of the roadbed. As soon as the bituminous material has been 
absorbed by the surface and will not pick up, traffic shall be transferred to the 
treated portion and the remaining width of the section shall be primed. 

The bituminous material shall be uniformly applied at the rate called for on 
the plans or ordered by the Engineer. 

The temperature requirements pertaining to the application of the liquid 
asphalts and asphaltic emulsions shall conform to the requirements of the 
following Table I: 


TABLE I 
Spraying and Mixing Temperatures of Liquid Asphalts and Asphaltic Emulsions 
DISTRIBUTOR *PUGMILL MIXING TEMP. °F. 
Grade and Type SPRAYING TEMP. °F. OF LiqguID ASPHALT MC AnD SC 
RC, MC, and SC Minimum Maximum Minimum Maximum 
70 120 180 95 140 
250 165 220 135 175 
800 200 2955 165 205 
3,000 235 290 200 240 
*The maximum spraying temperature may be used if the aggregate is not heated. 
DISTRIBUTOR *PUGMILL MIXING TEMP. °F. 
Grade of SPRAYING TEmpP. °F. OF EMULSION AND AGGREGATES 
Asphalt Emulsion Minimum Maximum Minimum Maximum 
Rost ORS ta enue tf) 130 (Not used for mixing) 
RS#2*CRS225"..20 Se 110 160 (Not used for mixing) 
SS+1,, CSS-B, Jey 75 130 50 130 
SS2ilty CSSn UR gu eens 75 130 50 130 
GMS 4282 coat 2 aes ehh 8) 100 160 60 140 


*The maximum spraying temperature may be used if the aggregate is not heated. 


406.03.05 Application of Blotter Material. If, after the application of 
the prime coat, the bituminous material fails to penetrate within three (3) to 
Six (6) days and the roadway must be used by traffic, blotter material shall be 
spread in the amounts required to absorb any excess bituminous material. 
When necessary for traffic, blotter material may be spread prior to three (3) 
days’ penetrating time. 


METHOD OF MEASUREMENT 


406.04.01 Measurement. The quantity of bituminous material to be 
measured for payment will be the number of tons conforming to all the 
requirements in the completed work. The quantity of blotter sand measured 
for payment will be the number of tons or cubic yards conforming to all the 
requirements in the completed work. 

All measurements will be made in accordance with subsection 109.01, 
‘*‘Measurement of Quantities.” 
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BASIS OF PAYMENT 


406.05.01 Payment. The accepted quantity of materials measured as 
provided in subsection 406.04.01, ‘“‘Measurement,’’ will be paid for at the 
contract unit price bid per ton for bituminous material and per ton or cubic 
yard for blotter sand. 

When sand blotter is not included in the proposal and it is needed to protect 
the work or public traffic, it shall be furnished and spread as herein described, 
and payment therefor will be in accordance with subsection 104.03, ‘‘Extra 
Work.” 

The above prices shall be full compensation for furnishing the material, 
mixing, loading, hauling, placing, and incidentals necessary for doing all the 
work involved in placing prime coat and sand blotter, as shown on the plans or 
established by the Engineer. 

The Department reserves the right to increase or to omit all or any part of 
the estimated amount of blotter material or bituminous material to be used and 
no additional compensation shall be allowed by reason of such increase or 
decrease. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.’ 

Payment will be made under: 


Pay Item Pay Unit 
Liq’ Asphalt (typonees coats eS os ae ee II eS Ek, ae ES Slee Ton 
RowmlsficdpAspliah (eyneys_.. Sai) Rictier ot meter. ORV Re. a eee Ton 
STU RERLONE DTD ele a iit 2 De ct le he he Ton or Cubic Yard 
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SECTION 407 


SEAL COAT 


DESCRIPTION 


407.01.01 General. This work shall consist of an application of bitumi- 
nous material on a compacted and bonded bituminous surface, and blotter 
material, if required, in accordance with these specifications and in reasona- 
bly close conformity with the lines shown on the plans or established by the 
Engineer. 


MATERIALS 


407.02.01 Bituminous Material. The type and grade of bituminous 
material will be specified in the contract. The grade may be changed one (1) 
grade by the Engineer during construction at no change in unit price. 

The bituminous material shall meet the applicable requirements of Section 
703, ‘“‘Bituminous Materials.’’ The bituminous material may be conditionally 
accepted at the source. 


407.02.02 Sand Blotter. Sand blotter shall meet the requirements of 
subsection 705.03.06, ‘‘Sand Blotter.’ The material may be accepted in 
stockpile at the source. 


CONSTRUCTION 


407.03.01 Equipment. The Contractor shall provide equipment for 
heating and applying the bituminous material and for applying blotter mate- 
rial. The equipment shall meet the requirements of subsection 404.03.02, 
‘*Distributors.”’ 


407.03.02 Weather Limitations. Bituminous material shall not be 
applied on a wet surface, when the temperature is below fifty (50) degrees 
Fahrenheit, or when weather conditions, in the opinion of the Engineer, 
would prevent the proper construction of the seal coat. 


407.03.03 Preparation of Surface. Immediately before applying the 
bituminous material the surface to be sealed shall be thoroughly cleaned of all 
dirt and loose material by sweeping with power brooms supplemented by hand 
brooms if necessary. The process of cleaning shall continue until dirt and 
loose material is removed from the entire width of the surfacing. 


407.03.04 Application of Bituminous Material. Bituminous material 
shall not be spread later in the day than will permit the stopping of traffic 
control prior to darkness. Bituminous material shall be applied to only one (1) 
designated traffic lane at a time and the entire width of the lane shall be 
covered in one (1) operation. 

The bituminous material shall be uniformly applied at the rate called for on 
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the plans or ordered by the Engineer. The temperature of the bituminous 
material shall conform to the applicable requirements of subsection 
406.03.04, ‘‘Application of Bituminous Material.’ 

The seal coat shall be applied in such manner as to offer the least inconven- 
lence to traffic and to permit one (1) way traffic without pickup or tracking of 
the bituminous material. 

When a surface treatment is to be applied to the central portion of the 
pavement, the seal coat shall be applied to the shoulder at least four (4) days 
in advance of the application of the adjacent surface treatment requiring 
screenings, and the seal coats shall be applied in such a manner that the joint 
between the two (2) types will present a neat and uniform appearance true to 
the line shown on the typical cross section and as established by the Engineer. 


407.03.05 Application of Blotter Material. The applicable require- 
ments of Section 406, “‘Prime Coat,” shall apply to this Section 407, “‘Seal 
Coat,’ when sand blotter is required. 


METHOD OF MEASUREMENT 


407.04.01 Measurement. The quantity of bituminous material to be 
measured for payment will be the number of tons conforming to all the 
requirements in the completed work. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


407.05.01 Payment. The accepted quantity of materials measured as 
provided in subsection 407.04.01, “‘Measurements,’’ will be paid for at the 
contract unit price bid per ton for bituminous material. 

The above price shall be full compensation for furnishing the material, 
mixing, loading, hauling, placing, and incidentals necessary for doing all the 
work involved in placing seal coat as shown on the plans or established by the 
Engineer. 

The Department reserves the right to increase or to omit all or any part of 
the estimated amount of bituminous material to be used and no additional 
compensation shall be allowed by reason of such increase or decrease. 

Sand blotter will be paid for in accordance with Section 406, ‘Prime 
Coat.”’ 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.’’ 

Payment will be made under: 


Pay Item Pay Unit 
PevCpayel "AA SAA CLY Pe fac. ater cnnctceecenc e ercha tee cntecdee er ence Ne ere aie farmer Pent tesco rare Ton 
Emulsified( Asphalt (typ@)je oC JiR 8 SRR) 2 ees Ren VD) Sa) ae A Ton 
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SURFACE TREATMENT 


DESCRIPTION 


408.01.01 General. This work shall consist of an application of bitumi- 
nous material and cover of screenings applied on a previously compacted and 
bonded bituminous surface, all in accordance with these specifications and in 
reasonably close conformity with the lines shown on the plans or established 
by the Engineer. 


MATERIALS 


408.02.01 Bituminous Material. The type and grade of bituminous 
material will be specified in the contract. The grade may be changed one (1) 
grade by the Engineer during construction at no change in unit price. 

The bituminous material shall meet the applicable requirements of Section 
703, ‘“Bituminous Materials.’’ The bituminous material may be conditionally 
accepted at the source. 


408.02.02 Screenings. Screenings shall meet the requirements of sub- 
section 705.03.05, ‘“Screenings,”’ for the size specified. Attention is directed 
to subsection 106.04, ‘‘Samples and Tests.”’ 


CONSTRUCTION 


408.03.01 Distributors. The distributor shall meet the requirements of 
subsection 404.03.02, **Distributors.”’ 


408.03.02 Aggregate Spreader. The aggregate spreader shall be self- 
propelled and supported by at least four (4) wheels equipped with pneumatic 
tires on two (2) axles. The aggregate spreader shall be equipped with positive 
control so that the required amount of material will be deposited uniformly 
over the full width of the bituminous material. 


408.03.03 Rollers. There shall be operating with each aggregate 
spreader, one (1) pneumatic-tired roller and one (1) steel-wheel roller. The 
pneumatic-tired roller shall meet the requirements of subsection 
401.03.04(b), ‘‘Rollers.’’ The steel-wheel roller shall meet the requirements 
of the same subsection, (a) or (c). 


408.03.04 Weather Limitations. Bituminous material shall not be 
spread when weather conditions are unsuitable, when the atmospheric temper- 
ature is below sixty-five (65) degrees Fahrenheit, or the pavement tempera- 
ture.is below eighty (80) degrees Fahrenheit. 


408.03.05 Maintaining Traffic. Where public traffic is being routed 
over a surface upon which a surface treatment is to be applied, the surface 
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treatment shall not be applied to more than one-half (1/2) the width of the 
travelled way at a time, and the remaining half width shall be kept free of 
obstructions and open for use by public traffic at all times until the surface 
treatment first applied is ready for use by traffic. 

Traffic will not be allowed on the newly placed bituminous material and 
screenings until, in the opinion of the Engineer, the screenings and bituminous 
material have sufficiently set and bonded to prevent displacement by such 
traffic. 

When the newly completed surface treatment is open to traffic, the traffic 
shall be controlled by use of flagmen and a pilot car for a period of six (6) 
hours or for such time as deemed necessary by the Engineer as follows: 

(a) A flagman shall be stationed at the beginning of each newly completed 
section open to traffic, to stop oncoming traffic preparatory to piloting opera- 
tions and shall be kept on duty during the entire control period. 

(b) Traffic control as described above shall be moved ahead progressively 
as the newly completed surface is open to traffic. 


408.03.06 Preparation of Surface. Immediately before applying the 
bituminous material, the surface to be treated shall be thoroughly cleaned of 
all dirt and loose material by sweeping with power brooms supplemented by 
hand brooms if necessary. The process of cleaning shall continue until the 
surfacing is exposed and all dirt and loose material is removed from the entire 
width of surfacing. 


408.03.07 Application of Bituminous Material. Bituminous material 
shall be applied by means of a pressure distributor in a uniform, continuous 
spread over the section to be treated. The temperature of the bituminous 
material shall conform to the applicable requirements of subsection 
406.03.04, ‘‘Application of Bituminous Material.’? The quantity of bitumi- 
nous material to be used per square yard shall be as directed if the texture of 
the surface is such that bituminous material penetrates too rapidly, a prelimi- 
nary application of from five one-hundredths (0.05) to one-tenth (0.1) gallon 
per square yard of surface may be required. A strip of building paper at least 
three (3) feet in width and with a length equal to that of the spray bar of the 
distributor plus one (1) foot, shall be used at the beginning of each spread. If 
the cutoff is not positive, the use of paper may be required at the end of each 
spread. The paper shall be removed and disposed of in a satisfactory manner. 
The distributor shall be moving forward at proper application speed at the 
time the spray bar is opened. Any skipped areas or deficiencies shall be 
corrected. Junctions of spreads shall be carefully made to assure a smooth 
riding surface. 

The length of spread of bituminous material shall not be in excess of that 
which trucks loaded with screenings can immediately cover. 

The spread of bituminous material shall not be more than six (6) inches 
wider than the width covered by the screenings from the spreading device. 
Under no circumstances shall operations proceed in such manner that bitumi- 
nous material will be allowed to chill, set up, dry, or otherwise impair 
retention of the screenings. 

The distributor, when not spreading, shall be parked so that the spray bar or 
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mechanism will not drip bituminous materials on the surface of the travelled 
way. 


408.03.08 Application of Screenings. Immediately following the appli- 
cation of the bituminous material, screenings shall be spread at the required 
rate per square yard. 

In order to avoid building a longitudinal joint, when spreading screenings 
on the first width of bituminous material, no screening shall be applied within 
six (6) inches of the edge adjacent to the next application of bituminous 
material. 

Bituminous material and screenings shall not be spread over a greater 
distance than can be rolled and finished within one (1) day’s operation. 

In order to eliminate dust film, screenings shall be moistened with water 
before being applied. In spreading the screenings, the equipment used shall be 
so operated that the fresh bituminous material will be covered before equip- 
ment wheels come upon it. 

Asphaltic emulsion applied to the road surface shall be covered with 
screenings before setting or breaking occurs. 

After the screenings have been spread upon the bituminous material, any 
piles, ridges, or uneven distribution shall be carefully removed with flat 
bottom shovels or other approved methods to insure against permanent ridges 
or bumps in the completed surface. Additional screenings shall be spread by 
hand in whatever quantities required to prevent picking up by the rollers or 
traffic. 

After the application of the screenings the surface where specified shall be 
lightly broomed or otherwise maintained as directed for a period of four (4) 
days or as directed. Maintenance of the surface shall include the distribution 
of screenings over the surface to absorb any free bituminous material and 
cover any area deficient in screenings. The maintenance shall be conducted so 
as not to displace imbedded material. Excess material shall be swept at the 
time determined by the Engineer. 


408.03.09 Rolling. Rolling shall follow immediately behind spreading 
screenings to properly embed the screenings in the soft bituminous material 
and rolling shall commence at the outer edges and proceed toward the inner 
edge of each spread of bituminous material and screenings, and shall be 
continued until the screenings are thoroughly set. 

The sequence of rollers and roller patterns will be established by the 
Engineer. 


METHOD OF MEASUREMENT 


408.04.01 Measurement. The quantity of bituminous material to be 
measured for payment will be the number of tons conforming to all the 
requirements in the completed work. The quantity of screenings measured for 
payment will be the number of tons or cubic yards conforming to all the 
requirements in the completed work. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 
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BASIS OF PAYMENT 


408.05.01 Payment. The accepted quantity of materials measured as 
provided in subsection 408.04.01, ‘“‘Measurement,’’ will be paid for at the 
contract unit price bid per ton for bituminous material and per ton or cubic 
yard for screenings. 

The above prices shall be full compensation for furnishing the material, 
mixing, loading, hauling, placing, rolling, sweeping, and incidentals neces- 
sary for doing all the work involved in placing bituminous material and 
screenings, as shown on the plans or established by the Engineer. 

The Department reserves the right to increase or to omit all or any part of 
the estimated amount of screening material or bituminous materia! to be used 
and no additional compensation shall be allowed by reason of such increase or 
decrease. 

Flagmen and pilot cars will be paid for in accordance with Section 624, 
‘‘Accommodations for Public Traffic.”’ 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
LiquidsAsphalt; (type).tenipor steeoo oy wh tery! Brie re ite, ary Viens 2ao Ton 
Emulsified. Asphalt 4 type). rxtcvssq teres. hoa hon ue bce ah Pate eee ore. ee aes erp Ton 
SCTCEMINES re. Ath wee et ene eee ene, Ng ake eee EU EOS SEE cet oe Ton or Cubic Yard 
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SECTION 409 


PORTLAND CEMENT CONCRETE PAVEMENT 


DESCRIPTION 


409.01.01 General. This work shall consist of a pavement composed of 
Portland cement concrete, with or without reinforcement as specified, con- 
structed on a prepared subgrade or base course in accordance with these 
specifications and in reasonably close conformity with the lines, grades, 
thicknesses, and typical cross section shown on the plans or established by the 
Engineer. 

At the option of the Contractor, concrete pavement may be constructed with 
equipment utilizing stationary side forms or by the use of slip-form paving 
equipment. 


MATERIALS 


409.02.01 General. Materials shall conform to the requirements of the 
following sections and subsections: 


[seb foe ay So CRE aR Ne ERI ES AE SON RY OSE AN TRAE SI. ES Subsection 706.03.03 
CCOATSE MAT CE ACE ee ree te eminem eee et re ee One EN ea hee OY Subsection 706.03.01 
Portland @e mien ts. ea ti, Sere Seay ee ie aE) A A ts A a Section 701 
Wate fet 23 6 Ms OO A eS at eS EE SWE Shh sth: he Gee ea Section 722 
Ait Enteaning: Admixtitese slot. wees toy th 1h OF cl he , pocy cs. te leed 2... Ane Boe. Section 702 
A PERE TIN LEC Ie le aaa Ne CRMC Sel IER ABR, GRRE IN Ha Ain 1 HI Vln reARs Subsection 707.03.01 
RET Ug PES EW isi: re Ril Ml eee AS ee Meat Vo Met eat Salads he Re Mead cade - Sha Mile AO Section 702 
ReMiOrcelricnt?.. Reet av, sent ee ote AR) coe ene eee A MEE ce tea te ees Section 713 


Portland cement shall be Type II ‘‘low alkali’’ or Type IP ‘‘blended”’ 
cement, except as otherwise provided in subsection 409.03.13 of these 
specifications. 

An inadequate water supply shall be concluded sufficient cause for delaying 
or stopping mixing operations. In case of a deficiency of water, the require- 
ments for subgrade and curing concrete previously placed shall have priority 
over mixing. 


409.02.02 Gradation Requirements. Gradation requirements shall 
conform to the requirements as specified in subsection 501.02.02, ‘‘Gradation 
Requirements.”’ 


409.02.03 Concrete Properties and Tests. Portland cement concrete 
pavement shall be subject to the following requirements and test methods: 


Test Test Designation Requirements 
Flexural Strength of Concrete.................. Nev. T1442 Subsection 409.03.13, ‘‘Protection of 
Pavement.”’ See ‘*Note (D).” 
Length of Drilled Cores.......0222.02...---+-- Nev. T452 Subsection 409.04.02, ‘‘Pavement 
Thickness.”’ 
Proportions of Coarse Aggregate in Compliance with uniformity specified 
FreshiConctéte:ss..20ee A ge elt b Nev. T449* in test method. 
SUCDT yy] 6 Pate Seen ReotoeBneat nt civterbad. ee a OA Nev. T439 or — Table I. See ‘‘Note (A).”’ 
Nev. T438 
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Test Test Designation Requirements 
Evaluation of Profiles...........-..<....40 Nev. T446 Subsection 409.03.11, ‘‘Riding Tol- 
erances.”’ 
12 foot Straightedge Tolerances............... Nev. T380 0.01 ft. max. longitudinal—O.02 ft. 


max. transverse. 
Method of Test for Specific Gravity 
and Absorption of Coarse Aggre- 


DATE. ie Dead ei ek Rae Nev. T492 Min. saturated surface dry condition. 
Method of Test for Specific Gravity 

and Absorption of Fine Aggregate....Nev T493 Min. saturated surface dry condition. 
Entrained Air CONtGMt 12 ccaspenilacs Nev. T431 or Table I. See “‘Note (B).”’ 

Nev. T432 
Compressive Strength of Concrete.......Nev. T475 Subsection 409.03.01. See ‘‘Note 
(G)¥ 

Unit Wt., Volume and Cement Factor Table I and subsection 409.03.01, 

OL GOnClele. heii te Aen aft Nev. T435 ‘*Classification and Proportions.”’ 


*Referee Test Method. 


All concrete shall be sampled in accordance with Test Method No. Nev. 
T425, except that the sample shall be taken from the truck with a square 
mouth shovel at the batch plant platform. The Engineer shall test the concrete 
mix and shall inspect the batching procedures to ascertain compliance with the 
mix design. The Department will furnish the molds and machines for testing 
and the Contractor, at his expense, shall furnish the material and internal 
vibrators for making the tests. 

Note (A): Slump. Each truckload of concrete shall be tested at the batch 
plant for ball penetration (Kelly Ball Test) in accordance with Test Method 
No. Nev. T439. Only one Kelly Ball Test per truck need be performed. The 
ball penetration test shall not be used for acceptance or rejection but only to 
indicate the consistency of the concrete. If the consistency appears to be out of 
specification, a slump test shall be made immediately. If the first slump test 
does not meet the specification, a second test shall be made immediately on 
the same load. The concrete shall be accepted if the second test meets the 
specification or rejected and wasted if the second test does not meet the 
specification. Slump tests shall be made in accordance with Test Method No. 
Nev. T438. 

Note (B): Air Content. Entrained air content tests shall be made at the 
batch plant platform with concrete sampled from the trucks. In addition to the 
minimum testing frequency, air tests shall be made on the first three (3) 
truckloads of concrete produced each morning and the first three (3) truck- 
loads produced after shutdown of more than one (1) hour. The batching 
operation shall be slowed down to allow completion of each air test before the 
next batch is made so test results can be communicated to the batch plant 
operator and necessary correction can be made. Additional air tests may be 
taken at the discretion of the Engineer. If an air test does not meet the 
specification, a second air test from a new sample shall be made immediately 
on the same load. The concrete shall be accepted if the second air test meets 
the specification or rejected and wasted if the second air test does not meet the 
specification. Air tests shall be made in accordance with Test Methods No. 
Nev. T431 or T432, except that one (1) method will be selected and used 
throughout the contract. 
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Note (C): Compressive Strength. Concrete cylinders will be molded and 
stored on the platform at the batch plant. Making and curing concrete 
cylinders shall be in accordance with Test Method No. Nev. T428. Compres- 
sive strength of concrete shall be determined from ‘‘strength tests’’ in which 
the average strength of three (3) standard cylinders shall constitute one (1) 
strength test. Compressive strength tests shall be made in accordance with 
Test Method No. Nev. T475. One (1) strength test shall be made for each 
seven hundred fifty (750) cubic yards or one thousand five hundred (1,500) 
tons or portion thereof which will constitute a test lot. The location on the 
grade where the concrete sampled for compressive strength is placed shall be 
recorded. 

Note (D): Flexural Strength. Flexural beams will be cast and stored on 
the platform at the batch plant. Beams shall be prepared and tested in 
accordance with Test Method No. Nev. T442, with the exception that initial 
curing will be in the insulated shed on the platform. 


409.02.04 Admixtures. Use of admixtures in Portland cement concrete 
pavement shall conform to the requirements of subsection 501.02.03 of these 
specifications. 


CONSTRUCTION 


409.03.01 Classification and Proportions. The Contractor shall notify 
the Engineer not less than thirty-two (32) calendar days in advance of use of 
the proposed sources of materials and shall make arrangements for the 
Engineer to obtain samples as required for testing purposes. 

When requested by the Contractor and allowed in writing by the Engineer, 
samples will not be required from aggregate sources previously tested within 
the past one (1) year. 

Samples will not exceed five hundred (500) pounds for each separate 
grading. The Contractor shall furnish a written statement giving the cement 
factor in sacks per cubic yard, the proportions of cement, water, and each size 
of aggregate by weight, in S.S.D. condition, and the percentage of air in the 
concrete proposed for use in the work. If the Contractor proposes to use an 
admixture other than an air-entraining agent, he shall state its complete brand 
name and the quantity proposed to be used per sack of cement. The Engineer, 
after making such tests as he deems advisable, will either accept the proposed 
materials and proportions or suggest modifications needed for acceptance. 
After acceptance by the Engineer of batch proportions and materials, they 
shall not be altered during the course of the work except as found necessary to 
maintain yield, cement factor, and unit weight within specification require- 
ments. 

Changes in batch proportions and materials as permitted in this subsection 
shall not be allowed without written prior approval of the Engineer. 

Portland cement concrete shall be proportioned, using the aggregates tested, 
such that the requirements in this subsection will be satisfied without falling 
below the minimum or exceeding the maximum values given. 

The cement factor of any individual batch placed in the work shall not be 
more than fifteen one-hundredths (0.15) sack per cubic yard less, nor more 
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than twenty-five one-hundredths (0.25) sack per cubic yard greater than the 
designated factor (sacks of cement per cubic yard). Aggregates shall be 
batched and reported to the Engineer. The weights used may be varied as 
necessary to comply with the above tolerances in cement factor. 

Coarse and fine aggregate in each batch of concrete shall be combined in 
proportions that will produce a mixture within the grading limits for combined 


aggregates specified as follows: 
Grading Limits of Combined Aggregates 


Sieve Sizes Percentage Passing 


yk ls stent iricuttet smite 4, Sen abil, sean Meat 100 
BAT LEI occa secon ea ia de Mead cu kt -nce co ate pe 90-100 
1 Oak. Cee aire, ete ot Sere 50-86 
SHAN Witte ME IRS yi ten 3 dO, oe Vaal i Bad 45-75 
6) Be i i ch sg ee ee 38-55 
IRIE Gn a a A Mn ar Moe Tae bce d hee 30-45 
NOV. 3 5 tae ee eee, eee, eee Garnet, Meer ene tomes 23-38 
NGS. WOe chee deel. 20 on eater eerie le 15-33 
NGap0 nth cu ee leony erie. ire ee) be eenens 8222 
NO qd0 bse eating. hes tetas ae cen meres Nh a8 2e: 4-13 
be eRe iia saad cpp | Sake heat it a ie rai heiemln 1-5 
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Class P.C.A.A. concrete shall have a minimum twenty-eight (28) day 
compressive strength of four thousand (4,000) p.s.i. The twenty-eight (28) 
day compressive strength requirement will be evaluated for design require- 
ments in accordance with the “‘statistical evaluation of concrete strength’’ 
provisions of subsection 501.02.04 of these specifications except that for trial 
batch approval, the average compressive strength of five (5) standard six (6) 
inch by twelve (12) inch cylinders, taken from a single batch and tested at 
twenty-eight (28) days, shall be twenty (20) percent greater than the specified 
twenty-eight (28) day compressive strength and no individual cylinder shall 
have a strength less than the specified strength. 

Compressive strength tests made for acceptance will be evaluated by the 
method set forth in subsection 501.02.04 *“‘Concrete Making Properties.”’ 


409.03.02 Equipment. (a) General. Equipment and tools necessary 
for handling materials and performing all parts of the work must meet the 
approval of the Engineer as to design, capacity, and mechanical condition. 
This equipment shall be on the site, available for inspection, testing, and 
approval before paving operations are started. All equipment, tools, and 
machinery shall be maintained in a satisfactory working condition. 

The Contractor shall provide equipment of such capacity that the paver will 
operate continuously or at a constant rate of production insofar as feasible. In 
the event that any piece of equipment does not have sufficient capacity to keep 
pace with the other operations, the Engineer may limit the size of the batch or 
otherwise limit the rate of production to prevent poor workmanship, overload- 
ing of equipment, or frequent delays. 

Any equipment operating entirely or partially on the pavement, regardless 
of the age of the pavement, shall be equipped so that only rubber-tired wheels 
will come in contact with the pavement. 

(b) Batch Plant and Equipment. When the size of the batch of concrete 
aggregates to be mixed exceeds one (1) cubic yard, the Contractor shall install 
and maintain in operating condition, an electrically actuated moisture meter 
that will indicate on a readily visible scale, the percentage of moisture in the 
fine aggregate as it is batched within a sensitivity of one-half ('/2) percent by 
weight of the fine aggregate. 

For all batches with a volume of one (1) cubic yard or more, the batching 
equipment shall conform to one (1) of the following combinations: 

1. Separate boxes and separate dial or beam scales for weighing each 
size of aggregate. 

2. Single box and dial or multiple beam type scales for all aggregates. 

3. Single box or separate boxes and automatic weighing mechanism for 
all aggregates. 

In order to check the accuracy of batch weights, the gross weight and tare 
weight of batch trucks, truck mixers, and truck agitators shall be determined 
when ordered by the Engineer. The equipment shall be weighed at the 
Contractor’s expense on scales approved by the Engineer. 

Aggregates and bulk cement for use in pavement shall be proportioned by 
weight by means of automatic proportioning devices of approved type con- 
forming to the requirements specified herein. 

Bulk cement shall be weighed on scales separate and distinct from the 
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aggregate hopper or hoppers. The discharge mechanism of the bulk cement 
hopper shall be interlocked against opening before the full amount of cement 
is in the hopper, against closing before the contents of the hopper are entirely 
discharged and the scales are back in balance, and against opening when the 
amount of cement in the hopper is either over or under weight by more than 
_ one (1) percent of the amount specified. 

The bulk cement batcher and aggregate batcher shall be so interlocked that 
a new batch of cement cannot be started until all weigh hoppers are empty, the 
scale at zero (0), and the discharge gates closed. The interlock shall permit no 
part of the batch to be discharged until all aggregate hoppers and the cement 
hopper are charged with the correct weight. 

The discharge gate on the cement hopper shall be so designed to permit 
regulating the flow of cement into the aggregate as approved by the Engineer. 

Material discharged from the several bins shall be controlled by gates or by 
mechanical conveyors. The means of withdrawal from the several bins, and of 
discharge from the weigh box, shall be so interlocked that not more than one 
(1) bin can discharge at a time; that the order of discharge can be changed; 
and that the weigh box cannot be tripped until the required quantity from each 
of the several bins has been deposited therein. Should a separate weigh box be 
used for each size of aggregate, all may be operated and discharged simultane- 
ously. 

When the discharge from the several bins is controlled by gates, each gate 
shall be actuated automatically so that the required weight is discharged into a 
weigh box, after which the gate shall automatically close and lock. 

The automatic weighing device of the dial or multiple beam scale shall be so 
designed that the number of proportions required may be set on the dial or dial 
control and beams at the same time, and that proportions and the sequence of 
weighing individual sizes may be changed without delay. 

It is the intention of this specification that the device shall be automatic to 
the extent that the only manual operation required for proportioning the 
aggregates and cement for one (1) batch shall be a single operation of a switch 
or a Starter. 

The batch plant shall be equipped with a numerical printout device that will 
make a continuous, permanent, and accurate record of the weights of cement, 
gravel, and sand as well as the amount of water and additives used in each 
batch of concrete. The record shall be given to the Engineer at the end of each 
production day and shall become the property of the Department at no 
additional expense. 

The Contractor shall provide a stable platform with canopy from which the 
inspector can step onto the bed of the trucks in order to take samples. It shall 
be located no farther than two hundred fifty (250) feet from the mixer. The 
platform shall have a height equal to the height of the truck beds and shall be 
at least thirty-five (35) feet long and eight (8) feet wide with an eight by eight 
by eight (8X8 X8) foot lockable insulated shed at one (1) end for cylinder 
storage. The platform shall have adequate railing and stairs with handrail 
down to ground level. The platform may be constructed of either wood or 
steel, and shall conform to the standards contained in ‘‘Safety and Health 
Regulations for Construction’’ of the Department of Labor. The lockable 
insulated shed shall be temperature controlled in order to maintain the 
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concrete test cylinders within the temperature range required by Test Method 
No. Nev. T428. The Contractor shall supply potable running water to the 
platform and one hundred ten (110) volt electrical power, suitable lights, 
vibrators, and outlets. The Contractor shall also furnish radios and telephones 
so the inspector on the platform can communicate with the batch plant 
operator. 

(c) Mixers. All mixing equipment shall meet the provisions set forth in 
subsection 501.03.06, ‘‘Machine Mixing.”’ 

(d) Finishing Equipment. Vibrators. The rate of vibration shall be not less 
than three thousand five hundred (3,500) vibrations per minute for surface 
vibrators and five thousand (5,000) vibrations per minute for internal vibra- 
tors. The amplitude of vibration shall be sufficient to be perceptible on the 
surface of the concrete more than one (1) foot from the vibrating element. The 
Contractor shall furnish a tachometer or other suitable device for measuring 
and indicating the actual frequency of vibrations. 

Vibrators shall not rest on new pavements or side forms. Power to the 
vibrators shall be so connected that vibration will cease when the forward or 
backward motion of the machine is stopped. 

(e) Concrete Saw. The Contractor shall provide sawing equipment ade- 
quate in number of units and power to complete the sawing with a water- 
cooled diamond edge saw blade or an abrasive wheel to the required 
dimensions and at the required rate. The Contractor shall provide at least one 
(1) standby saw in good working order. An ample supply of saw blades shall 
be maintained at the site of the work at all times during sawing operations. 

(f) Forms. 

1. Side Form. Metal side forms shall be used exclusively and shall 
weigh, not including stakes, not less than eighteen (18) pounds per linear foot 
for pavement sixty-seven one-hundredths (0.67) foot thick, not less than 
twenty (20) pounds per linear foot for pavement seventy-five one-hundredths 
(0.75) foot thick, and not less than twenty-two (22) pounds per linear foot for 
pavement eighty-three one-hundredths (0.83) foot thick. 

For pavement edges more than sixty-seven one-hundredths (0.67) foot 
thick, the forms used for sixty-seven one-hundredths (0.67) foot pavement 
may be built-up by rigidly attaching a metal section to either the top or the 
bottom of the form, or both. The attachment and form shall act as a rigid unit 
and shall conform to the weight requirements above for the dimension of the 
built-up unit. The width of the base shall be equal to sixty-seven one- 
hundredths (0.67) foot or to eighty (80) percent of the specified thickness of 
the pavement, whichever is the greater. 

Side forms shall be of such section and of sufficient rigidity, both in the 
form and in the interlocking connection with the adjoining forms, that 
springing will not occur under the weight of the subgrading and paving 
equipment or from the pressure of the pavement when placed. The Contractor 
shall provide sufficient forms so that there will be no delay in placing the 
pavement due to lack of forms. 

Side form sections shall be straight, free from warps, bends, indenta- 
tions, or other defects. Defective forms shall be removed from the work. 

2. Slip Form. Slip-form paving equipment shall be equipped with 
travelling side forms of sufficient dimensions, shape, and strength to support 
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the concrete laterally for a sufficient length of time during placement to 
produce pavement of the required cross section. 

No abrupt changes in longitudinal alignment of the pavement will be 
permitted. The horizontal deviation shall not exceed one-tenth (0.1) foot from 
the alignment established by the Engineer. 

(g) Vibrators for Testing Purposes. The Contractor shall provide adequate 
internal vibrating equipment, including power, to enable state forces to 
perform tests. The internal vibrators shall conform to the following require- 
ments: 

Internal vibrators may have rigid or flexible shafts, preferably powered by 
electric motors. The frequency of vibration shall be seven thousand (7,000) 
vibrations per minute or greater while in use. The outside diameter or the side 
dimensions of the vibrating element shall be at least three-fourths (3/4) inch 
and not greater than one and one-half (1!/2) inches. The length of the shaft 
shall be at least twenty-four (24) inches. 

Vibrating equipment shall not be measured or paid for directly but the cost 
thereof shall be considered included in the contract unit price bid for other 
items of work and no further compensation shall be allowed therefor. 


409.03.03 Preparation of Grade. Unless otherwise provided in the 
contract documents, concrete pavement shall be placed on a cement treated 
base conforming to the provisions of Section 304, ‘‘Portland Cement Treated 
Base.”’ 

The subgrade shall be moist at the time of placing concrete. Sprinkling shall 
be such that mud and pools of water will not be formed. At the time of placing 
the concrete, the grade shall not be muddy, soft, or frozen. 


409.03.04 Setting Forms. Before placing side forms, the underlying 
material shall be at the proper grade. Side forms shall have full bearing upon 
the foundation throughout their length and width of base and shall be placed to 
the required grade and alignment of the edge of the finished pavement. They 
shall be so supported that they will not deviate vertically at any time more 
than one one-hundredth (0.01) foot from the grade established by the Engi- 
neer. 

The maximum vertical deviation of the top of any side form, including 
joints, shall not exceed one one-hundredth (0.01) foot from a twelve (12) foot 
straightedge, nor shall the inside face vary more than two one-hundredths 
(0.02) foot from a twelve (12) foot straightedge. Stake pockets and interlock- 
ing devices shall be in such condition that they will prevent movement of the 
form. 

Side forms shall be staked firmly by means of steel stakes at each end of the 
section and at intermediate points not more than five (5) feet apart and shall be 
so designed that stakes may be driven through the base of the form. Forms 
shall be provided with means for locking stakes in position. Side form 
sections shall be laid with an expansion gap of approximately one one- 
hundredth (0.01) foot. The stakes used in staking side forms shall be of 
sufficient length so that the side forms will be held firmly in place. Any lateral 
movement of forms greater than two one-hundredths (0.02) foot while sup- 
porting moving equipment shall be considered as evidence that the steel stakes 
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do not hold the side forms firmly in place and longer stakes shall be provided 
by the Contractor at his expense. 

Immediately in advance of placing pavement and after all subgrade opera- 
tions are completed, side forms shall be trued and maintained to the required 
line and grade for a distance sufficient to prevent delay in placing the 
pavement. 

Side forms shall remain in place until the day after placing the pavement, 
and in all cases until the edge of the pavement no longer requires the 
protection of the forms. 

Side forms shall be thoroughly cleaned and oiled each time they are used 
and before pavement is placed against them. 


409.03.05 Reinforcement. Concrete pavement shall be reinforced at 
structure approaches and other locations as shown on the plans or directed by 
the Engineer, and as specified in this section. 

Bar reinforcement shall conform to the provisions in Section 505, “‘Rein- 
forcing Steel.”’ 

Bar reinforcement shall be held accurately and firmly in position during the 
placing and compacting of the concrete without sagging by means of support- 
ing devices which shall be left in place. The supports shall be specifically 
manufactured for the purpose and each support shall be capable of supporting 
a vertical load of two hundred (200) pounds. 


409.03.06 Mixing. Mixing of concrete shall conform to the provisions 
in subsections 501.03.06, ‘“‘Machine Mixing,’ and 501.03.08, “‘Retemper- 
ing,’ and in addition thereto shall meet the following requirements. 

Suitable nonresettable batch counter shall be provided and maintained in 
proper operating order, which will correctly indicate the number of batches 
proportioned at the batching plant and mixed in the mixers. 

All concrete shall be homogeneous and thoroughly mixed in appearance, 
and there shall be no lumps or other evidence of undispersed cement. 

Concrete mixed at the site of the work or in a central mixing plant shall be 
mixed not less than sixty (60) seconds or more than ninety (90) seconds. The 
actual mixing time shall be determined by the Engineer. Mixing time shall 
begin upon completion of charging of all materials into the mixing drum. 
Mixing time ends when mix discharge begins. Transfer time in multiple drum 
mixers is included in mixing time. The contents of an individual mixer drum 
shall be removed before a succeeding batch is emptied therein. 

The batch shall be so charged into the drum that a portion of the mixing 
water shall enter in advance of the cement and aggregates. The flow of water 
shall be uniform and all water shall be in the drum by the end of the first 
fifteen (15) seconds of the mixing period. The throat of the drum shall be kept 
free of such accumulations as may restrict the free flow of materials into the 
drum. 


409.03.07 Placing Concrete. The Contractor shall make adequate 
advance arrangements for preventing delay in delivery and placing of the 
concrete. An interval of more than forty-five (45) minutes between placing of 
any two (2) consecutive batches or loads shall constitute cause for stopping 
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paving operations and the Contractor shall make a contact joint at his expense 
at the location and of the type directed by the Engineer, in the concrete 
already placed. 

Unless otherwise specified, concrete pavement shall be placed in twelve 
(12) foot traffic lane widths separated by contact joints as shown on the plans, 
or, at the option of the Contractor, the concrete pavement may be placed 
monolithic two (2) or more lanes wide without a contact joint, but with a 
longitudinal weakened plane joint at each traffic lane line. 

All concrete shall be used while fresh. The use of water for retempering any 
concrete will not be permitted. 

Any concrete showing improper proportions of materials, including water, 
shall not be used in the pavement and any such unsatisfactory concrete shall 
be removed and disposed of by the Contractor at his expense. 

The Contractor shall protect freshly placed concrete from damage by any 
cause and any damage shall be repaired by the Contractor at his expense. 

Expansion joint material shall be protected while depositing fresh concrete 
adjacent thereto. 

Concrete work shall be adequately barricaded in all directions to protect the 
work. 

Equipment that damages the cement-treated base, as judged by the Engi- 
neer, will be prohibited from travelling thereon. 


4009.03.08 Spreading, Compacting, and Shaping. (a) Side Form Con- 
struction. The concrete shall be distributed uniformly with a mechanical 
spreader. 

The spread concrete shall be vibrated, screeded, and tamped by a machine 
or machines. 

The concrete, for the full paving width, shall be vibrated by means of 
surface vibrators with internal vibrators adjacent to each longitudinal edge or 
by some other method of vibration that produces equivalent results without 
segregation. 

The number and capacity of machines furnished shall be adequate to 
perform the work required at a rate equal to the progress of the mixer. Any 
delay in excess of fifteen (15) minutes in vibrating, screeding, and tamping 
shall constitute cause for stopping the mixer until the machines performing 
such work are again in proper position in the paving train. 

Screeding and tamping shall be performed by making at least two (2) 
complete passes over the entire area of the pavement. On the first-pass, the 
tamper shall be adjusted to produce the proper tamping action and tne tamping 
bar shall not be operated during the second pass unless otherwise directed by 
the Engineer. The screeds shall be adjusted to an elevation slightly above 
grade so that when properly consolidated and finished, the completed surface 
of the pavement will be at the established grade, true to the cross section 
shown on the plans, and free from porous areas. The tops of the forms or the 
adjacent pavement and the contact surface of the crawler tracks or wheels 
shall be kept clean by effective devices attached to the machine. The travel of 
the machine shall be maintained true without lift, wobble, or other variation 
tending to affect precision screeding. The machine shall be of ample strength 
to withstand severe use and shall be fully and accurately adjustable to 
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compensate for wear. During each pass of the machine, a roll of concrete shall 
be maintained ahead of the front screed for the entire width of pavement being 
placed and except when making an expansion joint, the machine shall not be 
operated beyond that point where the roll of concrete can be maintained. The 
intent of this specification is that the equipment shall produce a surface 
requiring minimum cutting during the floating and final finishing as specified 
in subsection 409.03.10, “‘Finishing.”’ 

Concrete required to be placed in widths less than a traffic lane may be 
compacted and shaped by a powered mechanical compacting and shaping 
machine, supplemented by hand methods as necessary. Where hand compac- 
tion is performed, the tamper shall be constructed of heavy plank which 
length exceeds the width of pavement by a minimum of one (1) foot; shall be 
shod with a heavy strip of metal for a tamping surface; and shall be stiffened 
adequately to maintain the required shape during use. For concrete production 
in excess of forty (40) cubic yards per hour, and where all compaction is 
performed by hand methods, not less than two (2) tampers shall be used. 

The hand tamper shall be used with a combined tamping and longitudinal 
motion raising it from the side form and dropping it to consolidate the 
concrete. A surplus of concrete shall be kept in front of the hand tamper and 
tamping shall continue until the required cross section is obtained and the 
mortar flushes slightly to the surface. 

Where hand compaction is performed on grades in excess of five (5) 
percent, a light strike board constructed similar to the heavy tamper shall be 
used following the heavy tamper or tampers to correct any displacement 
caused by flow of the concrete. 

(b) Slip-Form Construction. The Engineer shall establish references at 
reasonable intervals on both sides of the roadway, for line and grade control of 
the placing operations. The Contractor shall furnish, place, maintain, 
remove, and dispose of such supports, wire devices, and materials as may be 
required to provide continuous line and grade reference controls to the placing 
machine or paver. The slip-form paver shall be equipped with a control 
system which will automatically sense and simultaneously control the laying 
or trimming of the materials to the specified longitudinal and lateral grade, 
from both sides of the roadway. The control systems shall be automatically 
actuated from an independent line, and grade control references through a 
system of mechanical sensors or sensor directed devices which will maintain 
the equipment at the proper transverse slope and at the proper elevation to 
obtain the required thickness and surface. The material placed shall be subject 
to the smoothness and thickness tolerances specified in each of the respective 
specifications. 

Slip-form paving equipment shall spread, consolidate, screed, and float- 
finish the freshly placed concrete in such a manner that a minimum of 
finishing with a hand float, as specified herein, will be required to provide a 
dense and homogeneous pavement. 

The concrete shall be distributed uniformly into final position by the slip- 
form paver without delay. 

The concrete, for the full paving width, shall be effectively consolidated by 
internal vibration with transverse vibrating units or a series of equally spaced 
longitudinal vibrating units. If a series of longitudinal vibrating units are used, 
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they shall be equally spaced at intervals not to exceed two and one-half (2!/2) 
feet, measured center to center. 

The term ‘‘internal vibration’’ specified in the above paragraph shall be 
construed to mean vibration by means of vibrating units located within the 
specified thickness of pavement section and a minimum distance ahead of the 
screed equal to the pavement thickness. 

When concrete is being placed adjacent to an existing pavement, that part of 
the equipment which is supported on the existing pavement shall be equipped 
with protective pads on crawler tracks or rubber-tired wheels on which the 
bearing surface shall be offset to run a sufficient distance from the edge of the 
pavement to avoid breaking or cracking the pavement edge. 

At locations inaccessible to slip-form paving equipment, concrete pavement 
shall be placed by methods and equipment conforming to the requirements for 
placing concrete in widths less than a traffic lane, as specified in subsection 
409.03.08(a), “‘Side Form Construction.’’ At such locations, the use of 
stationary side forms conforming to subsection 409.03.02(f)1, “‘Side Form,”’ 
will be required. Locations inaccessible to the slip-form paving equipment 
shall be finished by the hand float method and equipment specified in subsec- 
tion 409.03.10(c), “‘Hand Float Method.’ 


409.03.09 Joints. (a) General. Joints in pavement will be designated 
as longitudinal and transverse contact joints, transverse expansion joints, and 
longitudinal and transverse weakened plane joints, and shall be constructed as 
shown on the plans and in accordance with the following provisions. 

All transverse joints shall be constructed at the angle to the centerline of the 
_ pavement shown on the plans, and the faces of all joints both transverse and 
longitudinal shall be normal to the surface of the pavement. 

All sawed joints shall be clean and free of all foreign material after 
completion of shoulder work and prior to acceptance of the contract. 

Bent tie bars shall be bent at right angles approximately four (4) inches from 
one (1) end to form a support resting on the subgrade. The free end of the bar 
shall be bent along the side form so as to lie parallel to the pavement edge. 
After the first lane of pavement is completed, the bar shall be straightened to 
the proper position before paving the adjoining lane. If an “‘S’’ shaped bend is 
formed in straightening the bar, the offset from a straight line shall not be 
more than one-tenth (0.1) foot. 

Straight tie bars shall be placed mechanically to a uniform depth of thirty- 
three one-hundredths (0.33) foot for the longitudinal contact joints. 

Tie bars shall be required for all contact joints and shall be placed as 
specified in this subsection and as indicated on the plans. Tie bars will not be 
required in longitudinal weakened plane joints in multi-lane monolithic pave- 
ment or in transverse weakened plane joints. 

Tie bars may be bent at right angles against the form of the first lane 
constructed and straightened into final position before the concrete of the 
adjacent lane is placed, or in lieu of bent tie bars, approved two (2) piece 
connectors may be used. 

(b) Contact Joints. Contact joints are those made by placing fresh concrete 
against hardened concrete at planned locations. 
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Concrete on both sides of longitudinal contact joints shall be connected with 
tie bars as shown on the plans. 

When the plans require the construction of keyways, the groover portion of 
the keyway shall be constructed as part of the pavement width being placed. 

(c) Weakened Plane Joints. Sawed transverse weakened plane joints shall 
be formed by cutting the pavement with a power driven saw at the locations 
shown on the plans. The grooves for transverse weakened plane joints shall be 
saw cut to the dimensions shown on the plans for “‘transverse weakened plane 
joint, double saw cut.’ Sawed longitudinal weakened plane joints shall be 
formed by cutting the pavement with a power driven saw at all lane lines and 
except as hereinafter provided, all shoulder lines. Where the combined width 
of the P.C.C.P. shoulder and adjacent lane is sixteen (16) feet or less, the 
longitudinal joint shall be omitted between the shoulder and the lane. The 
grooves for longitudinal weakened plane joints shall be saw cut to the 
dimensions shown on the plans for “‘longitudinal weakened plane joint, single 
saw cut.’ The sawed joint shall go through the pavement edge at full depth of 
cut. Every fourth planned transverse weakened plane joint in the initial lane of 
concrete and also the first joint immediately after the transverse contact joint 
shall be sawed within twenty-four (24) hours after the concrete has been 
placed, unless otherwise permitted by the Engineer, the exact time to be 
determined by the Engineer. Every second planned transverse weakened plane 
joint shall be sawed within forty-eight (48) hours after placing the concrete, 
unless otherwise permitted by the Engineer, the exact time to be determined 
by the Engineer. The remaining longitudinal and transverse weakened plane 
joints may be sawed at such time, after twenty-four (24) hours, as the 
Contractor may elect, except they shall be completed before placing concrete 
in succeeding adjacent lanes and before permitting the Contractor’s traffic or 
public traffic to use the pavement. 

In succeeding lanes of the concrete pavement, transverse joints opposite 
those which have opened in the initial lane shall be sawed within twenty-four 
(24) hours after the concrete has been placed, the exact time to be determined 
by the Engineer, but in all cases not more than three (3) consecutive planned 
transverse weakened plane joints may be sawed at such time, after twenty- 
four (24) hours, as the Contractor may elect, except they shall be completed 
before placing concrete in the succeeding adjacent lane and before permitting 
the Contractor’s traffic or public traffic to use the pavement. 

No sawing shall be done where volunteer transverse cracks exist. If a 
volunteer transverse crack falls within five (5) feet of the location of a 
proposed sawed joint, the sawed joint shall be omitted. Joints sawed in 
violation of the provisions in this paragraph will not be paid for. 

When the pavement is cured by means of a curing seal, all portions of the 
seal which have been disturbed by sawing operations shall be restored by 
spraying the areas with additional curing seal. 

The Contractor shall keep a standby power saw on the project at all times 
when concrete paving operations are under way. 

Sawed longitudinal and transverse weakened plane joints shall be sealed 
with joint sealant material specified in subsection 707.03.07 of these specifi- 
cations. The joint shall conform to the details shown on the plans and to the 
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requirements of these specifications. Prior to sealing, the joint shall be 
cleaned by jet waterblasting. Immediately prior to sealing, joints shall be 
blown using a minimum air pressure of one hundred (100) p.s.i. All joints 
shall be clean and dry prior to sealing. Prior to placing the joint sealer, a 
commercial quality nonabsorptive bond breaker cord shall be placed in the 
joint to the depth shown on the plans. The joint sealer material shall be 
installed in accordance with the manufacturer’s recommendations. 

It shall be the Contractor’s responsibility to prevent spills or excess sealer 
material from coming in contact with the horizontal surface of the concrete 
pavement on either side of the joint and any such spills or excess material 
shall be removed to the satisfaction of the Engineer at the Contractor’s 
expense. 

(d) Transverse Expansion Joints. Transverse expansion joints shall be 
formed at structure approaches as shown on the plans and as specified herein. 

Transverse expansion joints shall be formed by means of joint filler strips 
conforming to the provisions in Section 707, ‘‘Joint Materials,’ and placed as 
specified herein. The joint strips shall be firmly supported in position by metal 
holders and end supports. The supports shall be held firmly in position and 
shall remain in place after completion of the pavement. 

The metal holders shall be fabricated of sheet steel not less than sixteen (16) 
gage. They shall be in the form of a deep channel, extending down on both 
sides of the joint strip to a depth of not less than thirty-seven one-hundredths 
(0.37) foot. They shall be slotted and cut away as necessary, to allow the 
concrete to make contact with the joint strip at close intervals. The ends of the 
holders shall be spread to admit the end supports. 

During placing and compacting the concrete, the joint holder and end 
supports shall be so secured as to insure against movement of the joint strip 
and to keep the top edge of the joint strip approximately four one-hundredths 
(0.04) foot below the surface of the finished pavement. After the concrete has 
been placed and compaction completed, the metal holder may be removed and 
a suitable shallow metal channel substituted therefor which shall fit snugly 
over the top edge of the joint strip and shall remain there until the joint is 
edged. 

Filler shall extend the full width of the concrete being placed less four one- 
hundredths (0.04) foot and after the side forms have been removed, any 
concrete which has flowed around the ends of the joint filler shall be removed. 

This work shall also include furnishing and installing “‘preformed polyeth- 
ylene joint filler’? in the concrete pavement in accordance with the details 
shown on the plans and as hereinafter specified. 

The new concrete pavement shall be saw cut at locations shown on the plans 
for placement of the polyethylene joint filler. Forming of the open joint and 
subsequently removing the forms to allow placement of the joint filler will not 
be permitted. The joint shall be saw cut full width of the concrete pavement 
and full depth and shall be four (4) inches wide with a tolerance of plus zero 
(O) inches and minus one-eighth ('/s) inch between joint faces. Remove all 
concrete between the cuts and thoroughly clean the open joint with com- 
pressed air. 

The height of the polyethylene joint filler shall be such that the top surface 
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of the installed filler is one-half (12) inch below the finished surface of the 
concrete pavement. The width of the joint filler shall be four (4) inches. Prior 
to inserting the filler into the open joint, all sides of the material which will be 
in contact with concrete shall be coated with a joint lubricant and adhesive 
recommended by the manufacturer of the filler material. 

The polyethylene joint filler material shall conform to the following require- 
ments: 

The material shall be black, flexible, low density, expanded extruded 
polyethylene plank formed by the expansion of polyethylene base resin, 
extruded as a multicellular, closed cell, homogeneous foamed polyethylene. 
Laminations will not be permitted. 

The joint material shall conform to the following physical property require- 
ments: 

Compression, p.s.i. when tested in accordance with ASTM Designation 
D1056 except that compressive strength shall be determined at ten (10) 
percent and eighty (80) percent deflection: 


At LO percent, CEM CCE. ue mi te MR ii cn ope tea ee less than 10 
AU SU"PerCenie GCM CC UO: crete. ceemiecetect erate ee Mee ee ire ih eee ae en eee less than 125 


Water absorption when tested in accordance with ASTM Designation C272 
using conditioning procedure 4.1.1 at a temperature of fifty (50) plus or minus 
three (3) degrees Centigrade: 


Rercent Dis VOU C. ii: 8s cece Eas Me as NR Re Ml ce nara A less than 0.5 
Density when tested in accordance with ASTM Designation D1564: 
Pounds per cubicfoot.. 22... 5 AAR oer eee rey) Eee re Seema Seen, Wun eens 2.0 02 


Size: Thickness shall be four (4) inches, plus one-half (!/2) inch, minus zero 
(O) inch. Width shall be sufficient to fill the joint without laminating to within 
one-half ('/2) inch below the finished surface of the concrete pavement. 

The Contractor may, at his option, substitute a cellular plastic joint filler in 
lieu of the polyethylene filler. The cellular plastic filler shall conform to the 
following requirements: 


Density when tested in accordance with ASTM Designation D3574: 
POUNUS" PEF CUDIC TOOT. nettecre nr rencate metres enter. ete en ee ee 0 Te ee re 7-10 


Compressive strength, p.s.i. when tested in accordance with ASTM Desig- 
nation D3574: 


AL 25 DErCent CEUCCIL OU cg sic cesta cael tnc oats acti a ee a ee 3-10 
At 65" PerCent CEMeCUiO Ol erences acters cares Rce ond, ape nee ena eee ence eee eee ee 8-25 


Tensile strength when tested:in accordance with ASTM Designation D3574: 
De Sibis XMUUD EIU cg. ceca A a i Mc MR Eh ta ke A a LI 25 
Recoverye Percent MInimnwos, UN OEC. L Vane tani coca. cena ee ne tee, ane oe ee 95 


Note 1: Sixty-five (65) percent deflection recovery calculated after one (1) minute of 
relaxation from deflection return. 


The width of the cellular plastic joint filler shall be five (5) inches prior to 
insertion into the four (4) inch concrete joint. The height of the plastic filler 
shall conform to the requirements of this subparagraph of these specifications 
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for polyethylene joint filler. In the event spacers are required beneath the joint 
filler to obtain the proper height (one-half ('/2) inch below the finished 
concrete surface), the spacers shall be placed full length of the filler and shall 
consist of commercial quality rigid polystyrene or polyethylene foam or other 
easily compressible type material approved by the Engineer. 

The cellular plastic joint filler shall be so designed as to create a self- 
locking action when compressed into the joint and shall be coated with a 
lubricant adhesive as recommended by the joint manufacturer. In the event the 
joint material is furnished in less than full joint width lengths, adhesive shall 
be applied to the ends to be joined. 

Regardless of the type joint filler used, the joint shall be clean and free from 
all loose material, dirt, dust, grease, oil, or other foreign matter and shall be 
smooth and surface dry prior to installation of the filler. 


409.03.10 Finishing. (a) General. Unless adequate lighting facilities 
are provided by the Contractor, placing of concrete shall cease at such time so 
that finishing operations can be completed during daylight hours. 

Necessary workmen shall remain at work long enough to complete the 
finishing and curing of the pavement. 

At the start of each day’s work, the Contractor shall mark at the edge of the 
pavement nearest the outside shoulder with an approved stamp, his name, the 
month, day, and year such section is placed, and the Engineer’s station fifty 
(50) feet back from the location of the joint. The stamp shall be approximately 
one (1) foot by two (2) feet in size and shall be furnished by the Contractor 
and the cost thereof will be included in the paving items. 

In case fine cracks or hair checks appear in newly placed concrete before it 
is thoroughly set, water shall be applied to the concrete surfacing, in the form 
of a fine fog mist, until the finishing operations are completed and the curing 
is applied. 

In advance of curing operations the concrete pavement shall be first textured 
with a drag strip of burlap and then with a mechanical spring steel tine device 
which will form grooves transversely to the centerline. The tines shall be 
rectangular in cross section, three thirty-seconds (7/32) to one-eighth ('/s) inch 
wide and four (4) to five (5) inches long. Tines shall be spaced one and one- 
half (1'/2) inches center to center and be of sufficient thickness and resilience 
to result in grooves one-eighth ('/s) to one-fourth ('/4) inch deep in the finished 
concrete pavement. 

The speed of the tine machine shall be slow enough so that the tines will 
penetrate the surface to the desired depth, yet fast enough so the machine can 
keep up with paving operations. 

A one (1) inch gap shall be left between each tine strip to prevent overlap- 
ping the tined surface and producing a weak surface area. 

(b) Machine Float Method. The surface of the concrete shall be finished 
smooth and true to grade by means of a machine float. 

The number and capacity of machines furnished shall be adequate to 
perform the work required at a rate equal to the progress of the mixer. Any 
delay in excess of thirty (30) minutes in performing the preliminary finishing 
shall constitute cause for stopping the mixer until the machine or machines 
performing such work are again in proper position in the paving train. 
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The machine float shall be self-propelled and designed to run on the side 
forms, adjacent lanes of concrete, or the base surface. When the machine float 
runs on the adjacent pavement, the pavement shall be protected as specified in 
subsection 409.03.02(a), “‘Equipment—General.”’ The floats shall be of such 
length and shall be set at angles with the axis of the machine so as to 
effectively spread and smooth the surface of the concrete, full width being 
placed, eliminating unevenness and producing a surface texture of uniform 
appearance. The machine shall be equipped with a suitable water tank and 
spraying device designed to spray water in a fine mist on the concrete surface 
as directed by the Engineer. The machine shall be capable of operating at 
speeds adequate to perform all finishing operations necessary. The speed of 
operation shall be such as to give the best results. Alternative equipment may 
be substituted for the equipment provided for in this section, provided the 
finished surface conforms to the provisions specified herein. 

(c) Hand Float Method. The surface of the concrete shall be finished 
smooth and true to grade with two (2) wooden floats sixteen (16) feet long, 
one (1) inch thick and four (4) inches wide, rigidly ribbed and with adjusting 
screws between the rib and float bars at not more than two (2) foot centers, to 
insure a true and flat surface on the under side at all times. Each float shall be 
operated from the side of the pavement and the float shall be parallel with the 
centerline of the pavement. The edge of the float shall be used to cut down all 
high areas, and the material so removed shall be floated into the depressions 
until a true surface is obtained. Each successive passage of the float shall just 
lap the previous path. Upon completion of the passage, the float shall be 
brought back and the overlap between the two (2) passages smoothed. 

The floats shall be operated as far back of the tamping machine as the 
concrete remains workable and the number of passes shall be sufficient to 
remove all perceptible inequalities. 

At least one (1) spare float in good condition shall be available on the work 
at all times. 

(d) Final Finish. After the preliminary finishing has been completed, the 
edges of an initial pavement lane shall be rounded to a one-half (2) inch 
radius. Transverse contact joints, expansion joints, and joints adjacent to an 
existing pavement shall be rounded to a one-fourth ('/4) inch radius. 

In advance of the curing operations, or as directed by the Engineer, the 
pavement shall be textured with a drag strip of burlap or other device which 
will produce scoring parallel to the centerline. The burlap drag shall consist of 
one (1) or more pieces of burlap fastened to a cross member riding on the 
subgrade or side forms by means of wheels or skids to form a continuous strip 
of burlap the full width of the pavement. Drags shall be maintained clean and 
free from encrusted mortar. Drags that cannot be cleaned shall be discarded 
and new drags substituted. Completed pavement that is found to have a 
surface texture which, in the opinion of the Engineer, would not provide 
satisfactory skid resistance, shall be ground or scored by abrasive means by 
the Contractor, at his expense, to provide a surface texture satisfactory to the 
Engineer. 


409.03.11 Riding Tolerances. Upon completion of the pavement, any 
points that are high in excess of the straightedge tolerances set forth in 
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subsection 409.02.03, ‘“Concrete Properties and Tests,’’ shall be removed by 
abrasive means as provided in this section. 

Equipment that consistently produces a finished surface having a profile 
index of seven (7) inches per mile or less, shall be used. Should the profile 
index exceed the rate of seven (7) inches per mile, the paving operations shall 
be discontinued until other means and equipment are proposed for trial by the 
Contractor and are approved by the Engineer. Such revised methods and 
equipment shall be discontinued if they do not produce a finished surface 
having a profile index of seven (7) inches per mile or less. Operations shall 
not be resumed until the Engineer approves further changes in methods and 
equipment as proposed by the Contractor. 

In addition to the requirement for average profile index, all areas represent- 
ing high points having deviations in excess of three-tenths (0.3) inch as 
defined in the following paragraph, shall be reduced by abrasive means until 
such deviations as indicated by reruns of the profilograph do not exceed three- 
tenths (0.3) inch. The deviations in excess of three-tenths (0.3) inch shall be 
determined by measurement of the profilogram in accordance with Test 
Method No. Nev. T446. 

After grinding has been completed to reduce all individual deviations in 
excess of three-tenths (0.3) inch as provided in the above paragraph, addi- 
tional grinding shall be performed if necessary to reduce the profile index, as 
measured by the profilograph to seven (7) inches per mile, or less, in any one- 
tenth (0.1) mile section along any line parallel to the edge of the pavement. 

Additional grinding shall be performed as necessary to extend the ground 
area laterally to the nearest lane line or edge of pavement and longitudinally 
so that the grinding begins and ends at lines normal to the pavement centerline 
within any one (1) ground area. It is the intent of this requirement that all 
ground areas be neat rectangular areas of uniform texture. 

When grinding operations are required in order to meet the riding toler- 
ances of this subsection, and once these tolerances have been met, the areas so 
involved shall be then regrooved as directed by the Engineer to meet the 
requirements of subsection 409.03.10 of these specifications for a tined 
surface finish. 

The profile index requirements herein will not apply to the pavement within 
thirty (30) feet of either end of a bridge. The finished surface of such 
pavement shall, however, meet all other requirements in this section. 


409.03.12 Curing. (a) General. All Portland cement concrete pave- 
ment must be cured for seventy-two (72) hours by the method specified in this 
section, subject to the conditions set forth in subsection 501.03.09(a), 
‘‘Curing—General.’’ In case of low temperatures, the curing period will be 
increased according to the provisions of subsection 501.03.10(b), “‘Cold 
Weather—General.”’ 

(b) Curing Compound Method. Except as modified herein, curing by use 
of curing compound shall be as specified in subsection 501.03.09(c), “‘Curing 
Compound Method.’’ The curing compound shall not be applied until all 
patching and surface finishing, except grinding, has been completed. When 
deemed necessary by the Engineer during periods of hot weather, fogging of 
the concrete with water shall be continued after curing compound is applied 
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until the Engineer determines that a cooling effect is no longer required. Such 
fogging after the application of the curing compound will be paid for as extra 
work as provided in subsection 104.03, “Extra Work.”’ 

All Portland cement concrete pavement shall be cured with a white pig- 
mented curing compound applied in two (2) approximately equal applications. 
The second application shall be applied in the opposite longitudinal direction 
as the first and not more than thirty (30) minutes shall elapse between 
applications. At the Contractor’s option, the curing compound may be either a 
white pigmented curing compound or a white pigmented curing compound- 
chlorinated rubber base conforming to the requirements of Section 702 of 
these specifications. Surfaces of the concrete pavement which are exposed to 
the air shall be sprayed uniformly so as to obtain total coverage of the concrete 
surfaces. The rate of each application of white pigmented curing compound, 
at any point, shall be one (1) gallon per two hundred (200) sq. ft., plus or 
minus fifty (50) sq. ft., and the average rate of each application shall be one 
(1) gallon per two hundred (200) sq. ft., plus or minus twenty-five (25) sq. ft. 
The rate of each application of white pigmented curing compound-chlorinated 
rubber base, at any point, shall be one (1) gallon per two hundred fifty (250) 
sq. ft., plus or minus fifty (50) sq. ft., and the average rate of each application 
shall be one (1) gallon per two hundred fifty (250) sq. ft., plus or minus 
twenty-five (25) sq. ft. Power operated spraying equipment for application of 
curing compound shall be equipped with an operational pressure gage and 
means of controlling the pressure. 

The compound shall be applied immediately after the moisture sheen begins 
to disappear from the surface, but before any drying shrinkage or craze cracks 
begin to appear. In the event of any delay in the application of curing 
compound, application of water with an atomizing nozzle as specified in 
subsection 501.03.09(b), “‘Water Method,’’ shall be started immediately and 
shall be continued until the application of the compound is resumed or started. 
Should the film of compound be damaged from any causes before the expira- 
tion of seventy-two (72) hours after the concrete is placed, the damaged 
portion shall be repaired immediately with additional compound. 

(c) Waterproof Membrane Method. Curing by use of waterproof mem- 
brane material shall be as specified in subsection 501.03.09(d), ‘‘Waterproof 
Membrane Method.”’ 


409.03.13 Protection of Pavement. Concrete shall not be placed on 
frozen ground nor shall it be mixed or placed while the atmospheric tempera- 
ture is below thirty-five (35) degrees Fahrenheit, unless adequate means are 
employed to heat the aggregates and water, and provision satisfactory to the 
Engineer has been made for protecting the work. 

Placing concrete shall be stopped before the quantity of rainfall is sufficient 
to cause a flow or wash the surface. 

Upon written notice from the Engineer, all concrete which has been 
damaged shall be replaced by the Contractor at his expense. 

All concrete in pavement shall be protected from freezing or frost for a 
period of five (5) days after placing. The temperature of the surface of the 
concrete shall not be allowed to drop below forty (40) degrees Fahrenheit for 
this period of five (5) days. 
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When ordered by the Engineer or shown in the contract documents, 
pavement crossings shall be constructed for the convenience of public traffic. 
The material and work necessary for the construction of such ramps, and their 
subsequent removal and disposal, will be paid for at the contract unit prices 
for the items of work involved and if there are no contract items for the work 
involved, payment for pavement crossings will be made by force account 
work as provided in subsection 104.03, ‘‘Extra Work.’’ Where public traffic 
will be required to cross over the new pavement, Type III Portland cement 
shall be used in concrete. When Type III Portland cement is used in concrete, 
and if permitted in writing by the Engineer, the pavement may be opened to 
traffic as soon as the concrete has developed a modulus of rupture of five 
hundred fifty (550) pounds per square inch. 

No traffic or Contractor’s equipment, except for subgrading equipment, will 
be permitted on the pavement before a period of ten (10) calendar days has 
elapsed after the concrete has been placed, nor before the concrete has 
developed a modulus of rupture of at least five hundred fifty (550) pounds per 
square inch, as determined by Test Method No. Nev. T442. Concrete that 
fails to attain a modulus of rupture of five hundred fifty (550) pounds per 
square inch within ten (10) days shall not be opened to traffic until directed by 
the Engineer. 

Equipment used to prepare subgrade may be permitted to ride upon one (1) 
edge of the previously placed concrete at the end of seventy-two (72) hours, 
provided, however, that no damage is done to the pavement edge by reason of 
such operation. Any damage to the pavement resulting from such operations 
shall be repaired by the Contractor at his expense prior to placing the adjacent 
lane. 


METHOD OF MEASUREMENT 


409.04.01 Measurement. The number of square yards of concrete pave- 
ment to be measured for payment will be determined from horizontal mea- 
surements of the completed finished surface of the pavement, except that the 
area for payment for pavement end anchors will be determined by computing 
the total specified compacted volume of material in the anchors and convert- 
ing such volume to an equivalent area based on the thickness of pavement 
placed on the travelled way. 

Joint sealer and bond breaker placed in sawed transverse and longitudinal 
weakened plane joints shall not be measured or paid for directly but the cost 
thereof shall be considered included in the contract unit price bid per linear 
foot for the joint and no further compensation shall be allowed therefor. 

The **4-inch expansion joint (saw cut)’’ shall be measured for payment by 
the linear foot. 

Tie bars will not be measured for payment. 

The length of sawed transverse and longitudinal weakened plane joints shall 
be the length in feet of the transverse and longitudinal weakened plane joints 
actually sawed except as otherwise provided in subsection 409.03.09(c), 
‘*Weakened Plane Joints.’’ Volunteer cracks will not be included in the length 
of transverse or longitudinal weakened plane joints measured for payment. 

The work of scoring the concrete shoulders as shown on the plans shall not 
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be measured or paid for directly but the cost thereof shall be considered 
included in the contract unit price bid for other items of work. 

The work of grooving the concrete surface with tines will not be measured 
or paid for directly but the cost thereof shall be considered included in the 
contract unit price bid for other items of work. 


409.04.02 Pavement Thickness. It is the intent of the specifications that 
concrete pavement shall be constructed in accordance with the thickness 
requirements of the plans and specifications. Tolerances allowed for subgrade 
construction and other specification provisions which may affect thickness 
shall not be construed to modify such thickness requirements. 

It is agreed by the parties that compliance with the thickness requirements 
for concrete pavement will be determined by the Engineer in accordance with 
the provisions in this subsection. It is further agreed by the parties that the 
liability of the Contractor for failure to comply with such thickness require- 
ments and the rights of the State in the event of such failure shall likewise be 
governed by the provisions in this subsection. 

For the purposes of these specifications, the primary unit of pavement will 
be the area of pavement placed in each day’s paving operations. Within such 
primary unit of pavement, there may be an area or areas which have been 
determined to be a secondary unit or units of pavement, as provided in 
subsection 409.04.02(b), ““Thickness Deficiency of More Than Six-Tenths 
(0.6) Inch.’’ In such case, the primary unit area will be reduced by the 
secondary unit area included therein. 

At such time after the concrete pavement has been placed, as is determined 
by the Engineer to be appropriate, thickness measurements will be made in 
each primary unit of pavement at the rate of not less than one (1) measurement 
for each one thousand (1,000) linear feet of traffic lane, or fraction thereof, of 
pavement placed. The exact location and number of thickness measurements 
within each primary unit, both longitudinally and transversely, will be as 
determined by the Engineer. In general, thickness measurements will be made 
at approximately uniform intervals throughout each primary unit of pavement. 

If required, secondary thickness measurements will be made as provided in 
subsection 409.04.02(b), ‘“‘Thickness Deficiency of More Than Six-Tenths 
(0.6) Inch.”’ 

Pavement thickness variation, if any, from the thickness requirements of the 
plans and specifications will be determined by comparing the actual thickness 
measurement with the thickness specified at the location where the measure- 
ment was made. Such variation will be determined as either excess or 
deficient thickness. 

(a) Thickness Deficiency of Not More Than Six-Tenths (0.6) Inch. | If the 
thickness measurements in a primary unit are deficient in thickness by not 
more than six-tenths (0.6) inch, thickness variations in such unit will be 
averaged, algebraically, to determine the average thickness deficiency, if any, 
in said primary unit. For the purpose of determining the average thickness 
deficiency, an excess thickness variation of more than two-tenths (0.2) inch 
greater than the thickness specified will be considered to be two-tenths (0.2) 
inch greater than the specified thickness. 


[ 256 ] 


PORTLAND CEMENT CONCRETE PAVEMENT 409 


For each primary unit of pavement which is deficient in average thickness, 
the Contractor shall pay to the Department as liquidated damages, or the 
Department, at its option, may deduct from any money due, or to become due 
the Contractor from the Department, an amount set forth in the following 
schedule: 


Average Thickness Deficiency 
Deficiency (inches) (percent of bid price) 
UE CUS CFs) brine oeenence Peeve oc Arana es Sanne 0 
RZ 800.550 MRS 20 he ed TT ee es 10 
IPSISOTO tot cc a Te Be 15 
Ort 16: OU Pa. Soe Se eye eee 25 
CGE 006U) Ft OS IO Sus Pe 30 


(b) Thickness Deficiency of More Than Six-Tenths (0.6) Inch. For each 
thickness measurement made in a primary unit by the Engineer that is 
deficient in thickness by more than six-tenths (0.6) inch, the Engineer will 
determine from secondary thickness measurements the dimensions of the 
secondary unit area where the apparent thickness deficiency is more than six- 
tenths (0.6) inch. The determination of the limits of said secondary unit area 
will be made by making secondary thickness measurements in each panel of 
pavement adjacent to the panel in which the original measurement in the 
primary unit was made. This procedure will continue, regardless of unit 
boundaries, until such secondary unit area is bounded by panels in which the 
secondary measurement is deficient in thickness by six-tenths (0.6) inch or 
less. 

Panels are the areas bounded by longitudinal and transverse joints and 
pavement edges. If a transverse weakened plane joint has been omitted at the 
location where a volunteer crack exists, in accordance with the provisions in 
subsection 409.03.09(c), “‘Weakened Plane Joints,’ the volunteer crack will 
be considered as a transverse joint only if the pavement adjacent thereto is not 
to be removed and replaced. If either longitudinal or transverse joints, or 
both, are eliminated by the special provisions or plans, the limits of panels 
will be determined by the Engineer as if such joints had been constructed. 

After eliminating the secondary unit area, or areas, and the thickness 
measurements therein from consideration, the average thickness deficiency, if 
any, of the remainder of primary unit areas will be determined as provided in 
subsection 409.04.02(a), ““Thickness Deficiency of Not More Than Six- 
Tenths (0.6) Inch.’ Secondary thickness measurements made outside of a 
secondary unit area may be used to determine average thickness deficiency, if 
any, in the remaining primary unit area in which they are taken. 

Each panel in which secondary thickness measurements are made pursuant 
to the provisions in this subsection will be deemed to be, in its entirety, of the 
thickness shown by such measurement. 

After the Engineer has determined the limits of the secondary unit area, he 
will further determine, within such area, which panels, if any, will be 
required to be removed and replaced in accordance with procedure 1, below, 
and the panel, if any, which will remain in place in accordance with procedure 
2, below. 

1. The Contractor shall, at his expense, remove and replace the concrete 
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pavement in such panels with concrete pavement meeting the thickness and all 
other requirements of the contract documents. If the area to be removed is not 
bounded by longitudinal or transverse joints, the Contractor shall saw, at his 
expense, weakened plane joints at the location designated by the Engineer, 
conforming to the provisions in subsection 409.03.09(c), “‘Weakened Plane 
Joints.’’ Subgrade shall be lowered as necessary to meet the full thickness 
requirements. Replaced pavement will be tested for thickness compliance by 
means of additional secondary measurements and will be subject to all of the 
thickness requirements of the specifications. 

2. The Contractor shall leave such panels of pavement in place without 
payment, if they meet all of the other requirements of the contract documents. 

The cost of all secondary thickness measurements made in accordance 
with the provisions in this subsection, including filling of any necessary holes 
with concrete, will be deducted from any money due, or that may become 
due, the Contractor under the contract. 

After eliminating the secondary unit area, or areas, and the thickness 
measurements therein from consideration, the average thickness deficiency, if 
any, of the remainder of primary unit areas will be determined as provided in 
subsection 409.04.02(a), ““Thickness Deficiency of Not More Than Six- 
Tenths (0.6) Inch.’’ Secondary thickness measurements made outside of a 
secondary unit area may be used to determine average thickness deficiency, if 
any, in the remaining primary unit area in which they are taken. 

The Contractor shall not be entitled to any additional compensation or 
extension of time due to any of the provisions in this subsection. 

No additional compensation will be allowed the Contractor for any pave- 
ment constructed in excess of the thickness requirements of the contract 
documents. 

If the Contractor believes that the number of thickness measurements made 
in secondary unit areas by the Engineer in accordance with the provisions in 
this subsection are insufficient to fairly indicate the actual thickness of 
pavement placed, he may request that additional thickness measurements be 
made by the Engineer and such additional measurements will be used in 
determining the average thickness variation. The location of all such addi- 
tional thickness measurements will be determined by the Engineer. The cost 
of all such additional measurements made, including filling of any necessary 
holes with concrete, will be deducted from any money due, or that may 
become due, the Contractor under the contract. 


409.04.03 Compressive Strength. In the event that the concrete placed 
is shown by test to be below the specified twenty-eight (28) day compressive 
strength, a determination shall be made by the Engineer as to whether the 
concrete shall be removed and replaced or allowed to remain in place. If after 
review, the concrete is allowed to remain in place, liquidated damages will be 
determined in accordance with subsection 502.04.01 of these specifications. 

Price adjustments for strength and thickness will be determined separately. 

All measurements will be made in accordance with subsection 109.01, 
*‘Measurement of Quantities.”’ 
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409.05.01 Payment. The accepted quantities measured as provided in 
subsections 409.04.01, ‘‘Measurement,’’ and 409.04.02, ‘‘Pavement Thick- 
ness,’ will be paid for at the contract unit price bid per square yard for 
Portland cement concrete pavement, and per linear foot for saw transverse 
weakened plane joints. 

The above prices shall be full compensation for furnishing all the material 
including Portland cement and water, mixing, hauling, placing, finishing, and 
incidentals necessary for doing all the work as shown on the plans or 
established by the Engineer. 

Full compensation for furnishing and placing all material used in construct- 
ing transverse expansion joints at structure approaches, as indicated on the 
plans, shall be considered as included in the contract price paid per square 
yard for concrete pavement and no additional compensation will be allowed 
therefor. 

The accepted quantity of “‘4-inch expansion joint (Saw cut)’’ measured as 
provided in subsection 409.04.01, “‘Measurement,”’ shall be paid for at the 
contract unit price bid per linear foot, which payment shall be considered full 
compensation for all sawing, removing of concrete, preparing the joint to 
receive the joint filler, and for furnishing and installing the cellular plastic or 
polyethylene joint filler complete in place in the accepted work. 

The accepted quantity of sawed transverse and longitudinal weakened plane 
joints, measured as provided in subsection 409.04.01, ‘‘Measurement,’’ shall 
be paid for at the contract unit price bid per linear foot for ‘*saw and seal 
transverse weakened plane joints’’ and “‘saw and seal longitudinal weakened 
plane joints,’ which price shall be considered full compensation for sawing, 
cleaning, furnishing, and placing the bond breaker and the joint sealer, and 
for furnishing all labor, materials, equipment, tools, supplies, and incidentals 
necessary to construct the sealed transverse and longitudinal weakened plane 
joints complete in place in the accepted work. 

Reinforcement, except tie bars, will be paid for as provided in Section 505, 
‘*Reinforcing Steel.”’ 

Tie bars will not be paid for directly but the cost thereof shall be considered 
included in the contract unit price bid for other items of work. 

There shall be no direct payment for grooving the concrete surface with 
tines and all work involved shall be considered included in the contract bid 
prices for other items of work. 

All grinding and regrooving of the concrete pavement that is necessary to 
meet the requirements of subsection 409.03.11 of these specifications shall be 
accomplished solely at the Contractor’s expense and no additional payment 
will be allowed therefor. 

All payments will be made in accordance with subsection 109.02, “Scope 
of Payment.” . 

Partial payments for Portland cement concrete pavement may be made as 
set forth under subsection 109.06, ‘‘Partial Payments.”’ 

Payment will be made under: 
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Pay Item Pay Unit 
Portland Cement, Concrete Pavement... INCHES Were Orth tie ee re ee Square Yard 
Concrete’ Paving’Miscéellaneous Areas. (-%. “inches)cte...20t) tee ee Square Yard 
Sawi and Seal:Transverse, Weakened} PlaneJointsseicate eee ee ee Linear Foot 
Saw and Seal Longitudinal Weakened Plane Jounts......2.n.n...e---ee-eeecsetecseceeeeecneteeceeeeeeeeeees Linear Foot 
4-1nch) Expansion ointy( Sawacut) crc.) a Aa oe a De ND A eg eae Linear Foot 
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SECTION 501 


PORTLAND CEMENT CONCRETE 


DESCRIPTION 


501.01.01 General. This work shall consist of Portland cement, fine 
aggregate, coarse aggregate, water and, when specified, admixtures, propor- 
tioned, placed, and cured as herein specified. 


MATERIALS 


501.02.01 General. Materials shall meet the requirements of the follow- 
ing sections: 


(2) gare WO RUT AS EE Me WER ACT MES CSL mecca, Lend P MRT MM oy eae ads J) eee hy MMe Section 722 
Agyregate tor Portiand Comment, Rig SOLS sm ce ah ie Pe een eek Section 706 
PonianaiGrement: 235 a eae eh A eee dh eg ee LS Section 701 
Concrete Curing} Materials andtAdimixtures). : 8 ci cea gist Mele es einen ee yce ge Section 702 


501.02.02 Gradation Requirements. The gradation requirements rep- 
resent the extreme limits in determining the suitability of material. The 
gradation from any one (1) source shall maintain a uniformity such that 
variations in the fineness modulus will not exceed plus or minus two-tenths 
(0.2) from the fineness modulus of samples of the material offered for use. 
Fine aggregate from any one (1) source having a variation in fineness modulus 
of more than two-tenths (0.2) as prescribed above shall be rejected or, at the 
discretion of the Engineer, may be accepted subject to such approved changes. 
The fineness modulus of fine aggregate shall be determined by adding the 
cumulative percentages, by weight, of material retained on each of U.S. 
Standard sieves Nos. 4, 8, 16, 30, 50, and 100, and dividing by 100. 

Fine aggregates from different sources of supply shall not be mixed or 
stored in the same pile. They shall not be used alternately in the same class of 
construction or job-mix without written permission of the Engineer. Such 
permission shall be contingent on amending the job-mix and batch weights as 
necessary to protect the quality of the concrete produced. 

If the fine aggregate for a job-mix is to be a composite material from two (2) 
or more sources, material from respective sources shall be proportioned 
separately or blended by methods which will maintain the degree of uniform- 
ity or gradation required by these specifications. 

Adequate supplies of aggregate shall be produced and stockpiled sufficiently 
in advance of construction operations as to permit sampling and testing before 
use. 

Coarse aggregates secured from the same or different sources and which 
vary widely in gradation shall be placed in separate stockpiles or bins and 
recombined in proportions approved by the Engineer. Different sizes of 
aggregates shall be stored in stockpiles sufficiently removed from each other 
to prevent the materials at the edges of piles from becoming intermixed. 

If the Contractor changes the source of any size of aggregate, opportunity 
shall be given in advance of use to permit the Engineer to determine the 
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concrete-making properties as provided in subsection 501.02.04, ‘Concrete 
Making Properties.”’ 


501.02.03 Admixtures. Air-entraining admixtures and water reducers 
and retarders shall conform to the requirements of subsections 702.03.03, 
‘‘Air-Entraining Admixtures,’’ and 702.03.04, “‘Water Reducer and Retard- 
eres | 

Admixtures used in Class EA Concrete, Modified (Major) shall be an 
approved chemical admixture for concrete, meeting the requirements of 
ASTM Designation C494 and shall be added to all concrete placed in roadway 
deck slabs and slab spans of bridges. This admixture shall be Type *‘A’’ when 
the anticipated high temperature for the day is eighty (80) degrees F. or 
below. If the anticipated high temperature is above eighty (80) degrees F., 
Type ‘‘D’’ admixture shall be added. When either Type *‘A”’ or “‘D”’ 
admixture is used the maximum slump allowed will be two and five-tenths 
(2.5) inches. No adjustment in water-cement ratio will be allowed once the 
chemical admixture has been incorporated into the mix. 

No admixtures shall be used without written permission from the Engineer, 
except as otherwise provided in these specifications or in the special provi- 
sions. 

Admixtures shall not be used to replace cement. Admixtures containing 
chlorides as CL- in excess of one (1) percent by weight shall not be used in 
prestressed concrete. If admixtures are used to entrain air, to reduce the 
water-cement ratio, to retard or accelerate setting time, or to accelerate the 
development of strength, they shall be used at the rate of dosage specified in 
the contract documents or as approved by the Engineer. 

When the use of an air-entraining agent is specified, it shall be added in a 
quantity conforming to Table I of subsection 501.03.04, “Classifications and 
Proportions.’’ It shall be measured accurately into each batch by equipment 
and methods approved by the Engineer. Adjustments shall be made in the 
weights of the aggregates used per batch to compensate for increased yield 
due to air-entrainment so that the quantities of cement per cubic yard of 
concrete remain constant. Such adjustments shall be made by decreasing the 
weight of fine aggregate without changing the weight of coarse aggregate 
unless otherwise approved by the Engineer. 

Admixtures shall be measured accurately into each batch by methods 
approved by the Engineer. 

Except as otherwise provided for air-entraining agents, samples of admix- 
tures proposed for use shall be submitted by the Contractor to the Engineer in 
advance of intended use sufficiently to permit tests to be made to determine 
compliance with claimed properties. 

Any type of admixture shall be uniform in properties throughout its use in 
the work. Should it be found that the admixture as furnished is not uniform in 
properties, its use shall be discontinued. 

Admixtures shall be dispensed in liquid form. Dispensers for liquid admix- 
tures shall have sufficient capacity to measure at one (1) time the full quantity 
required for each batch. Unless liquid admixtures are added to premeasured 
water for the batch, their discharge into the batch shall be arranged to flow 
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uniformly into the stream of water. Dosages of liquid admixtures shall not 
vary from the dosage approved by the Engineer by more than five (5) percent. 
Equipment for measurement shall be designed for convenient confirmation of 
the accuracy of measurement. If more than one (1) liquid admixture is used, 
each shall be dispensed by separate equipment unless otherwise permitted in 
writing by the Engineer. 

When water-reducing agents or water-reducing retarders are used, the 
permitted dosage of the admixture shall not exceed that which will result in an 
increase in the drying shrinkage of the concrete in excess of twenty (20) 
percent when used in precast, prestressed concrete; ten (10) percent when 
used in cast-in-place prestressed concrete; ten (10) percent when used in cast- 
in-place reinforced concrete; or three (3) percent when used in non-reinforced 
concrete pavements. 

Water reducers shall reduce the water demand of concrete for a given slump 
at least seven (7) percent when used at the maximum dosage recommended by 
the manufacturer. Set retarders shall not be used in greater dosages than those 
recommended by the manufacturer, nor more than that needed to obtain the 
desired retardation. The strength of the concrete containing the admixture in 
the amount approved by the Engineer shall, at the age of forty-eight (48) 
hours and longer, be not less than that of similar concrete without the 
admixture. 

When the Contractor proposes to use an air-entraining admixture which has 
been previously approved, he shall submit a certification stating that the 
admixture is the same as that previously approved. If an admixture offered for 
use is essentially the same (with only minor differences in concentration) as 
another previously approved material, a certification will be required stating 
that the product is essentially the same as the approved admixture and that no 
other admixture or chemical agent is present. 

Either prior to or at any time during construction, the Engineer may require 
that the admixture selected by the Contractor be further tested to determine its 
effect upon the strength of the concrete. When so tested, seven (7) day 
compressive strength of concrete made with the cement and aggregates in the 
proportions to be used in the work and containing the admixture under test 
shall not be less than eighty-eight (88) percent of the strength of concrete 
made with the same materials and with the same cement content and consist- 
ency but without the admixtures. 

Subject to the following conditions, pozzolan conforming to subsection 
702.03.08, ‘“Pozzolans,’’ may be used to replace up to fifteen (15) percent, by 
weight, of the required Portland cement in concrete. 

Pozzolan shall not be permitted to replace Type III Portland cement or Type 
IP *“‘blended”’ cement. 

The replacement of cement with pozzolan shall be at a rate of one and two- 
tenths (1.2) pounds of pozzolan for each pound of Portland cement. 

Pozzolan furnished for the project shall be stored in separate weathertight 
facilities. 


501.02.04 Concrete Making Properties. Portland cement concrete 
shall be subject to the following requirements and test methods: 
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Test Test Designation Requirements 
Compressive Strength of Molded 
COMCTOtS AV IINGCES tt net eee Nev. T475* Table I (Page 270) 


Making and Curing Concrete Com- 

pression and Flexure Test Speci- 

mens in the Laboratory...................----- Néviy T4553 wp nee. 
Making and Curing Concrete Com- 

pression Test Specimens in the 


Miche ee ite tr ee ere eee ae Nev 71428... ‘Seaee 
Unit Weight and Cement Factor, 
Fresh ‘Conerete?.. 224029 Tt aie: Nev. T435 Table I (Page 270) 
Ait Content pce OER ve 2 ee Nev. T432 or 
Nev. T431 Table I (Page 270) 


Method of Test for Specific Gravity 
and Absorption of Coarse Aggre- 


PE LC Re OSA THE OMNI: UT aS, Ae Vee Nev. T492 Min. saturated surface dry condition 
Method of Test for Specific Gravity 
and Absorption of Fine Aggregate....Nev. T493 Min. saturated surface dry condition 
Slump Wie oe. ce, arora e Reta iees Se Nev. T438 or 
Nev. T439** Table I (Page 270) 
Goring! @oncrete Yoev 3 JU ei! SEAT Nev. T474 Subsection 502.04.01 


*The compressive strength requirements of Portland cement concrete shall be based on the strength test, which 
is defined as the average of the breaking strength of three (3) standard cylinders at twenty-eight (28) days. The 
cylinder strengths shall be determined in accordance with Test Method No. Nev. T475. 


**Unless otherwise required, Test Method No. Nev. T438 will be used. 


A test, as defined above, will be required for each one hundred (100) cubic 
yards, or portion thereof, placed each day. There shall be at least one (1) 
strength test made each day that concrete is placed, regardless of the volume 
placed. Other cylinders may be made and broken for information purposes. 


Statistical Evaluation of Concrete Strength. Portland cement concrete 
shall be proportioned, using the aggregates tested, such that the compressive 
strength requirements in Table | and the modifications included in these 
specifications, will be satisfied without falling below the minimum values 
given. Twenty-eight (28) day concrete strength will be used as the basis for 
acceptance. A strength test shall consist of the average strength of three (3) 
cylinders fabricated and tested in accordance with Test Method No. Nev. 
T475. Compressive strength tests made for acceptance will be evaluated by 
the moving average method. A moving average is defined as the numerical 
average of five (5) consecutive twenty-eight (28) day strength test results. The 
first individual test results shall start a moving average and shall meet the 
moving average strength requirements. Until five (5) test results are available, 
the moving average shall be the numerical average of the existing individual 
test results. 

The minimum moving average strength required shall be the specified 
twenty-eight (28) day strength with no more than one (1) in ten (10) consecu- 
tive tests being allowed to fall below ninety-five (95) percent of the specified 
strength. Should concrete used in the work fail to conform to these require- 
ments, the Contractor shall, at his expense, make corrective changes, subject 
to written approval by the Engineer, in the material mix proportions, in the 
concrete fabrication procedures, or take other corrective action, before plac- 
ing additional concrete. In addition, such corrective changes shall also be 
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made when the compressive strength of concrete tested at seven (7) days 
indicates, in the judgment of the Engineer, that the concrete will not attain the 
required compressive strength of twenty-eight (28) days. 

In addition to the aforementioned requirements, if any more than one (1) in 
ten (10) consecutive tests indicate a strength below ninety-five (95) percent of 
the specified strength, the concrete represented by all tests below ninety-five 
(95) percent of specified strength will be subject to the provisions in subsec- 
tions 502.04.01 and 504.04.01, ‘‘Measurement.’’ Any concrete represented 
by a single test, which indicates a strength of less than eighty-five (85) percent 
of the specified strength, shall be rejected or reviewed as provided in subsec- 
tions 502.04.01 and 504.04.01, ‘‘Measurement.”’ 

Concrete specified by this standard is subject to prequalification of materi- 
als, mix proportions, mixing equipment, and procedures proposed for use, 
and prequalification will be required prior to placement of such concrete. 
Prequalification shall be accomplished by the Contractor’s submission of 
acceptable certified test data or trial batch test reports. Prequalification data 
shall be based on the use of the same materials and mix proportions to be used 
in the work. 

Certified test data, in order to be acceptable, must indicate that not less than 
ninety (90) percent of at least twenty (20) consecutive twenty-eight (28) day 
tests exceed the specified strength, and none of the tests are less than ninety- 
five (95) percent of specified strength. Fewer than twenty (20) consecutive 
twenty-eight (28) day tests may be submitted as certified test data, but 
acceptance will be subject to the evaluation and approval of the Engineer. In 
no case shall the number of tests be fewer than ten (10). Strength tests 
included in such data shall be the most recent tests made on concrete of the 
proposed mix design and all shall have been made within one (1) year prior to 
its proposed use on the contract for which the data is being submitted. 

Trial batch test reports, in order to be acceptable, must indicate that the 
average compressive strength of five (5) standard six (6) inch by twelve (12) 
inch cylinders, taken from a single batch and tested at twenty-eight (28) days, 
shall be at least fifteen (15) percent greater than the specified twenty-eight 
(28) day compressive strength and no individual cylinder shall have a strength 
less than the specified strength. Upon special request, the prequalification 
requirements may be accomplished by substituting test data for concrete tested 
at seven (7) days and will be considered acceptable if, in the judgment of the 
Engineer, that concrete will attain the required compressive strength at 
twenty-eight (28) days. Data contained in the report shall be from a trial batch 
produced not later than thirty (30) days prior to its proposed use on the 
contract. Whenever air-entrainment is required, the air content of trial batches 
shall be within the range of the air content specified for the concrete. Trial 
batch test data shall be obtained from a qualified testing laboratory or from the 
same batch plant that will produce the concrete. 

All tests for prequalification shall be performed in accordance with either 
the appropriate Nevada test method or the comparable ASTM test methods. 
All equipment employed in testing shall be in good condition and shall be 
properly calibrated. If the tests are performed during the life of this contract, 
the Engineer shall be notified sufficiently in advance of performing the tests so 
that he can witness the test procedures. 
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The certified test data or trial batch test reports shall include the following 
information: 

(a) Date of mixing. 

(b) Mixing equipment and procedures used. 

(c) The size of batch in cubic yards and the weight, type, and source of all 
ingredients used. 

(d) Slump of the concrete. 

(e) The air content of the concrete if an air-entraining agent is used. 

(f) The age at the time of testing and strength of all concrete cylinders 
tested. | 

All certified test data or trial batch test reports shall be signed by an official 
of the firm which performed the tests. 

After materials, mix proportions, and procedures for concrete have been 
prequalified for use, additional prequalification by testing of trial batches will 
be required prior to making any changes which, in the judgment of the 
Engineer, could result in a lowering of the strength or durability of the 
concrete. 

The Contractor’s attention is directed to the time required to test trial 
batches and the Contractor shall be responsible for production of trial batches 
at a sufficiently early date so that the progress of the work is not delayed. 


CONSTRUCTION 


501.03.01 Equipment. Methods employed in performing the work, and 
all equipment, tools, and machinery used for handling materials and executing 
any part of the work, shall be subject to the approval of the Engineer. All 
equipment necessary shall be on hand and approved before concrete opera- 
tions are begun by the Contractor. 

The Contractor shall maintain the equipment in good condition and adjust- 
ment. Concrete mixers and other equipment which are not adequate or 
suitable for the work shall be removed and suitable equipment shall be 
provided by the Contractor. 

The Contractor shall provide adequate internal vibrating equipment, includ- 
ing power, to enable State forces to construct concrete cylinders for testing 
purposes. The internal vibrators shall conform to the following requirements: 

Internal vibrators may have rigid or flexible shafts, preferably powered by 
electric motors. The frequency of vibration shall be seven thousand (7,000) 
vibrations per minute or greater while in use. The outside diameter or the side 
dimensions of the vibrating element shall be at least three-fourths (7/4) inch 
and not greater than one and one-half (1'/2) inches. The length of the shaft 
shall be at least twenty-four (24) inches. 

Vibrating equipment shall not be measured or paid for directly but the cost 
thereof shall be considered included in the contract unit price bid for other 
items of work and no further compensation shall be allowed therefor. 


501.03.02 Protecting and Sampling Cement. Suitable means of storing 


and protecting the cement against moisture or other injurious effects shall be 
provided by the Contractor. Sacked or bulk cement which, for any reason, has 
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become partially set or which contains lumps of caked cement shall be 
rejected and shall be immediately removed from the work site. 

Different brands of cement shall not be mixed during use or in storage, nor 
shall they be used alternately in any one (1) structure. The same brand and 
kind of cement shall be used in a given structure above the ground line. 

The sacked cement shall be so piled as to permit access for tally, inspection, 
and identification of each shipment. 

The Contractor shall obtain from the cement company from which the 
cement is purchased, a certificate stating that the cement delivered to the work 
complies with the specifications for the type of cement specified for use. The 
certificate shall be dated, signed, and indicate the quantity of shipment. Two 
(2) copies shall be delivered directly to the Engineer in charge of the work. 

Upon receipt of the Certificate of Compliance, the Engineer may permit the 
use of the cement. When a Certificate of Compliance is not furnished the 
Engineer, the cement shall not be used in the work until a release for its use 
has been received by him from the Department’s Materials and Testing 
Division. 

When a Certificate of Compliance is not furnished, the Department shall be 
afforded sufficient time to make a seven (7) day test on approved brands of 
cement in common use, and a twenty-eight (28) day test on new or unap- 
proved brands of cement. 

Whenever it is determined by subsequent laboratory tests of mill or field 
samples that the cement does not comply with the specifications, subsequent 
use of cement from the same cement company will be delayed, if required by 
the laboratory, until tests can be made on each lot of cement delivered. 

All cement not conforming to the specifications and all cement damaged by 
exposure to moisture shall be removed immediately and permanently from the 
work. 


501.03.03 Storage of Aggregates. The handling and storage of aggre- 
gates shall be such as to prevent segregation or contamination by foreign 
materials. 

In placing materials in storage or in moving them from storage to the mixer, 
any method which may cause the segregation, degradation, or the combining 
of material of different gradings which will result in any stockpile or bunker 
failing to meet specified requirements shall be discontinued and the materials 
shall be reprocessed or wasted. 


501.03.04 Classifications and Proportions. The Contractor shall notify 
the Engineer not less than thirty-two (32) calendar days in advance of use of 
the proposed sources of materials and shall make arrangements for the 
Engineer to obtain samples as required for testing purposes. 

When requested by the Contractor, exceptions to the above requirement 
may be granted in writing by the Engineer under either of the following 
conditions: 

(a) The concrete structures on the project are minor in nature, such as 
culvert headwalls, manholes, small boxes, sidewalks, etc., generally, when 
less than one hundred (100) cubic yards of concrete are called for on the 
project. 


[ 268 ] 


PORTLAND CEMENT CONCRETE 501 


(b) when the aggregate source has been previously tested within the past 
one (1) year and accepted by the State. 

Samples will not exceed five hundred (500) pounds for each separate 
grading. The Contractor shall furnish a written statement giving the cement 
factor in sacks per cubic yard, the proportions of cement, water, and each size 
of aggregate by weight in a saturated surface dry condition, and the percent- 
age of air in the concrete proposed for use in the work. If the Contractor 
proposes to use an admixture other than an air-entraining agent, he shall state 
its complete brand name and the quantity proposed to be used per sack of 
cement. 

Portland cement concrete shall be proportioned, using the aggregates tested, 
such that the compressive strength requirements in Table I will be satisfied 
without falling below the minimum, or exceeding the maximum values given. 
The Contractor shall give the Engineer advance notice in writing when any 
changes are to be made in the batch proportions, except in the case of Class 
EA concrete where no changes will be allowed without new laboratory trial 
testing in accordance with these specifications. 

Batches of concrete shall not vary more than plus or minus three (3) pounds 
per cubic foot in unit weight from design mix. The cement factor of any 
individual batch placed in the work shall not be more than fifteen one- 
hundredths (0.15) sack per cubic yard less, nor more than twenty-five one- 
hundredths (0.25) sack per cubic yard greater than the designated factor 
(sacks of cement per cubic yard). Aggregates shall be batched and reported to 
the Engineer. The weights used may be varied as necessary to comply with the 
above tolerances in cement factor and unit weight. 

When ‘‘Class EA Concrete, Modified (Major)’’ is designated for use in 
specific portions of structures, the following requirements shall apply to said 
Class EA concrete: 

Laboratory trial tests shall be required to determine strength and compati- 
bility of all materials (as specified in Table I of this subsection and in 
subsection 501.02.03 of these specifications) to be used. Tests performed 
must be made by a laboratory approved by the Department and the Contractor 
shall furnish documentation of such tests. Laboratory trial batches may be 
observed by the Engineer. All costs of laboratory trial testing will be at the 
Contractor’s expense. 


501.03.05 Proportioning Methods. Except as hereinafter noted, aggre- 
gate bins shall conform to either (a) or (b) as follows: 

(a) Each specified size of aggregate shall be stored in a separate bin. Except 
as hereinafter specified, each bin shall be provided with an individual outlet 
gate, designed and constructed to prevent leakage when closed. The gates 
shall cut off quickly and completely. 

(b) Each size aggregate shall be weighed individually in a single bin, 
providing there is a satisfactory method employed to eliminate any excess 
material resulting from over-charging of the bin before the material reaches 
the surge hopper. 

(a) and (b) above will not be required when batching for culvert headwalls, 
manholes, small boxes, sidewalks, etc., and the total quantity of Class A, 


['269 }] 


"Q91NUOD BULEN[EAD JO POYJOU ISVIOAR BUIAOW JY} JOJ SUOTJEOYIIAIdS JSay} JO O'ZO' [OG UONSESqnNs 0} POJDIJIP SI UONUINV x 
‘UOTIIPUOD AIP 9deJINS poyeinjes & UI dJeSIIT3e UO pasegy 


PORTLAND CEMENT CONCRETE 


501 


"[Ile1 Jatieq pue ‘sqryis 


yoroidde ‘saspiiq jo sueds sue[d uo 
qejs ‘sqe[s Yop Aempeoy sql ¢+ Ls Sz poytoads c Lc (8-0:9S- Se Vd 
PoytpoW 
(Ajuo Vd) sue] uo 
sql ¢+ L-¥ v-I poytoads 9 Lo O02850:95 =. * Vd pue 
d peyIpow 
(AjU0 VY) sue[q uo 
sueyd uo payroads soya, “SQ € F L-v y-I payloads 9 L9v O02 tS VV pue 
V PeYyIpoW 
sue[d uo sue[d uo 
SJOQUIOIU PISsaI}Sold sq] €+ poyroads b-0 poytoads 9 L9 o8-09 ~~" Vd 
912 ‘sjrespuey “sql €+ L-v v-I 000‘€ 9 L9 Et elise ares VC 
“SUOTJDOS PIIOJUTOT UTY YL SQL we Se GS P-1 000‘'€ 9 L9 Cf(LOr es He ee qd 
ITYAIeq “sql €+ L-¥ Cal 00S‘Z SC [ee neice sae ey Vv) 
pue p»xdJOJUTIIUN DATSSBIY odist 2 Sa OS | 00S‘Z SL'9 LE COt) ear SS Se ) 
SUOTJOOS “sql €+ L-v p-l 000‘ € 9 FEE ieee = ae Vd 
poosojutos APYSt] JO aAIsseY SqUEF S-I 000°€ 9 LSE Croc gq 
SOINJINAYS sq] ¢+ Ler. a | 000‘ € 9 L9b C2 (Sp Oewe oo a VV 
Px9IJOJuToI puke ISN |[BIOUIL) SODteas aces p=} 000°€ 9 L9OP VSO ase ee Vv 
asn suol} yuao Sep “AON pears'd yJUIWIID ‘ON PKS it a}019U0D 
-BLIPA -13g soyouy (Ap 87) “IS yores 9ZIS Jad syoes JO sse[D 
WSIOM asury ‘osury "IdWog “Ul Jag “|eD ‘33V ‘osuey “WdaD 
un JW duinjs Jaye “XP asivOD 
1 WTaVvi 


[ 270 ] 


PORTLAND CEMENT CONCRETE 501 


AA, D, or DA concrete called for on the project does not exceed three 
hundred (300) cubic yards. 

All aggregates for use in Portland cement concrete shall be proportioned by 
weight, with the exception that aggregates for culvert headwalls, short pieces 
of curbs and gutter, or small sections of sidewalk and related minor work may 
be proportioned either by weight or volume as the Contractor may elect. 
Measuring boxes of known capacity shall be furnished and used to measure 
each size of aggregate proportioned by volume. 

Batches requiring fractional sacks of cement will not be permitted, unless 
the Contractor elects to weigh the cement in each batch. 

Bulk cement shall be weighed separately when the batch is one (1) cubic 
yard or more. The scale and weigh hopper for the cement shall be separate 
and distinct from the aggregate hopper or hoppers. The discharge mechanism 
of the bulk cement hopper shall be interlocked against opening before the full 
amount of cement is in the hopper, against closing before the contents of the 
hopper are entirely discharged and the scales are back in balance, and against 
opening when the amount of cement in the hopper is underweight by more 
than one (1) percent of the amount specified. An interlock system will not be 
required on projects having less than three hundred (300) cubic yards in the 
bid schedule. 

Scales utilized in the proportioning device may be of the springless dial type 
or of the multiple beam type. 

If of the dial type, the dial shall be of such size and so arranged that it may 
be read easily from the operating platform. 

If of the multiple beam type, the scales shall be provided with an indicator 
operated by the main beam which will give positive visible evidence of over 
or underweight. The indicator shall be so designed that it will operate during 
the addition of the last four hundred (400) pounds of any weighing. The over 
travel of the indicator hand shall be at least one-third (') of the loading travel. 
The indicator shall be enclosed against moisture and dust. 

Weighing equipment shall be insulated against vibration or movement of 
other operating equipment in the plant. When the entire plant is running, the 
scale reading and cutoff shall not vary from the weight designated by more 
than one (1) percent for cement and one and one-half (1'/2) percent for any 
size of aggregate, nor one (1) percent for the total aggregate in any batch. 

Scales shall be approved with a Certificate of Inspection as required in 
subsection 109.01, ‘“‘Measurement of Quantities.”’ 

Should separate supplies of aggregate and material of the same size group, 
but of different moisture content or specific gravity be available at the 
proportioning plant, withdrawals shall be made from one (1) supply exclu- 
sively and the material therein completely exhausted before starting upon 
another. 

Stockpiled aggregates shall be in a saturated surface dry condition just prior 
to batching. The moisture content of the aggregate shall be such that no visible 
separation of moisture and aggregate will take place during transportation 
from the proportioning plant to the point of mixing. Aggregate containing 
excess moisture shall be stockpiled prior to use until sufficiently dried to meet 
the above requirements. 

Batches with cement in contact with damp aggregates shall be mixed within 
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thirty (30) minutes after being proportioned. Batch trucks hauling more than 
one (1) batch of cement and aggregate shall be so constructed that materials 
do not flow from one (1) compartment to another during haul or discharge. 

Coarse and fine aggregate shall be handled and measured separately. Each 
bag of cement shall contain ninety-four (94) pounds net and shall be emptied 
directly into charging skip of the mixer. Water shall be measured either by 
volume or by weight. 

The equipment for measuring and supplying the water to the mixer shall be 
so constructed and arranged that the amount of water added to the mixture can 
be measured positively and that the predetermined quantity of water required 
can be discharged rapidly in one (1) operation into the mixing drum without 
dribbling. The equipment shall be so designed that water from the source of 
supply cannot enter the measuring tank while the water is being discharged 
from the measuring tank into the mixer. Tanks or other equipment for 
measuring and discharging water into the mixer shall be sufficiently accurate 
that the amount of water delivered to the mixer for any batch shall not vary 
more than one (1) percent from the required quantity of water for any position 
of the mixer with respect to level plane. The tanks or other equipment shall be 
so arranged as to permit the checking of the amount of water delivered by 
discharging into measured containers. 


501.03.06 Machine Mixing. (a) General. All concrete shall be mixed 
in mechanically operated mixers, except that when permitted by the Engineer, 
batches not exceeding one-third ('/3) cubic yard may be mixed by hand 
methods in accordance with the provisions of subsection 501.03.07, “‘Hand 
Mixing.’’ Mixers shall have legible permanently attached plates showing 
manufacturer’s rated capacity, mixing speeds, and serial number. 

Mixers may be stationary mixers or truck mixers. Agitators may be truck 
mixers operating at agitating speed or truck agitators. Each mixer and agitator 
shall have attached thereto in a prominent place a metal plate or plates on 
which is plainly marked the various uses for which the equipment is designed, 
the manufacturer’s guaranteed capacity of the drum or container in terms of 
the volume of mixed concrete and the speed of rotation of the mixing drum or 
blades. 

The Contractor, at his expense, shall furnish samples of the fresh concrete 
and provide safe and satisfactory facilities for obtaining the samples. 

Concrete mixers may be of the revolving drum or the revolving blade type 
and the mixing drum or blades shall be operated uniformly at the mixing 
speed recommended by the manufacturer. 

The temperature of materials as charged into the mixer shall be such that the 
temperature of the mixed concrete at the time it is placed in final position is 
not less than fifty (50) degrees Fahrenheit nor more than ninety (90) degrees 
Fahrenheit as specified in subsection 501.03.10(b). Aggregates and water 
used for mixing shall not exceed one hundred fifty (150) degrees Fahrenheit. 

Concrete for structures shall be mixed for a period of not less than sixty 
(60) seconds nor more than five (5) minutes after all materials, including 
water, are in the mixer. 

Cement shall be batched and charged into the mixer by means that will not 
result either in loss of cement due to the effect of wind, or in accumulation of 
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cement on surfaces of conveyors or hoppers, or in other conditions which 
reduce or vary the required quantity of cement in the concrete mixture. 

Stationary mixers having a capacity of one (1) cubic yard or more and all 
paving mixers shall be operated with an automatic timing device that can be 
locked by the Engineer. The time device and discharge mechanisms shall be 
so interlocked that during normal operations no part of the batch will be 
discharged until the specified mixing time has elapsed. 

The total elapsed time between the intermingling of damp aggregates and 
cement and the start of mixing shall not exceed thirty (30) minutes. 

Mixers and agitators which have an accumulation of hard concrete or 
mortar or worn blades shall not be used. 

When central-mixed concrete is furnished and non-agitating hauling equip- 
ment is used for transporting concrete to the delivery point, for Portland 
cement concrete pavement, discharge into the laydown machine shall be 
completed within forty-five (45) minutes after the addition of the cement to 
the aggregates. 

(b) On-Site Mixed Concrete. When mixing at the site of the work the 
mixers used shall be of the paving or stationary type. The size of batch shall 
not exceed the rated capacity as determined by the standard requirements of 
the Associated General Contractors of America, except that in paving mixers 
when used for Portland cement concrete pavement, concrete slope protection 
and curbs and sidewalks, the size of batch may exceed the rated capacity of 
the mixer as determined by the standard requirements of the Associated 
General Contractors of America to a total of thirty-two and four-tenths (32.4) 
cubic feet in 27E mixers and forty and eight-tenths (40.8) cubic feet in 34E 
mixers, provided that all parts of the mixer will hold the overcharge without 
spillage, that the uniformity and strength of the resulting concrete is not 
reduced, and provided further that when paving mixers are operating on 
grades in excess of six (6) percent, the size of batch shall not exceed twenty- 
nine and seven-tenths (29.7) cubic feet in 27E mixers nor thirty-seven and 
four-tenths (37.4) cubic feet in 34E mixers. 

(c) Ready-Mixed Concrete. Ready-mixed concrete shall include central- 
mixed, shrink-mixed, and transit-mixed concrete. Shrink-mixed concrete is 
that which has been mixed partially in a stationary mixer and the mixing 
completed in a truck mixer. 

The size of batch in truck mixers and truck agitators shall not exceed the 
rated capacity as determined by the current standard requirements of Truck 
Mixer Manufacturers Bureau. The size of batch in stationary mixers shall not 
exceed the rated capacity of the mixer as determined by the standard require- 
ments of the Associated General Contractors of America. No batches requir- 
ing fractional sacks of cement will be permitted unless all of the cement is 
weighed when added to the batch. 

If the use of ready-mixed concrete is approved, the producer shall use only 
that cement approved by the State for use on the project. State-approved 
cement shall be stored at the concrete plant in such a manner that it can be 
identified and kept separate from other cement. 

Ready-mixed concrete for structures shall be transported in truck mixers or 
truck agitators. | 

The mixer, when loaded to capacity, shall be capable of combining the 
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ingredients of the concrete within the specified time, into a thoroughly mixed 
and uniform mass and of discharging the concrete with a satisfactory degree 
of uniformity. The agitator, when loaded to capacity, shall be capable of 
maintaining the mixed concrete in a thoroughly mixed uniform mass and of 
discharging the concrete with a satisfactory degree of uniformity. 

Mixers and agitators shall be examined periodically for changes in condi- 
tion due to accumulation of hardened concrete or mortar or to wear of the 
blades. When any such change of condition is found, the concrete should be 
subjected to the slump tests. If the tests indicate that the concrete is not being 
properly mixed, the faulty equipment shall be corrected before its further use 
is allowed. 

Truck mixers shall be equipped with electrically or mechanically actuated 
revolution counters by which the number of revolutions of the drum or blades 
may be readily verified. The counters shall be of the continuous-registering, 
non-resettable type, which accurately register the number of revolutions, and 
shall be mounted on the truck mixer so that the Engineer may safely and 
conveniently inspect them from alongside the truck. 

When a truck mixer is used, each batch of concrete shall be mixed for not 
less than seventy (70) nor more than one hundred (100) revolutions of the 
drum or blades at the rate of rotation designated by the manufacturer of the 
equipment as mixing speed. If any additional mixing is done, it shall be at the 
speed designated by the manufacturer of the equipment as agitating speed. 

When shrink-mixed concrete is furnished, concrete that has been partially 
mixed at a central plant shall be transferred to a truck mixer and all require- 
ments for transit-mixed concrete shall apply. No credit in the number of 
revolutions at mixing speed shall be allowed for partial mixing in a central 
plant. 

No additional mixing water shall be incorporated into the concrete during 
hauling or after arrival at the delivery point, unless permitted by the Engineer. 
If the Engineer permits additional water to be incorporated into the concrete, 
the drum shall be revolved not less than thirty (30) revolutions at mixing 
speed after the water is added and before discharge is commenced. 

The rate of discharge of mixed concrete from truck mixer-agitators shall be 
controlled by the speed of rotation of the drum in the discharge direction with 
the discharge gate fully open. 

When truck mixer or truck agitator is used for transporting concrete that has 
been completely mixed in a stationary mixer, mixing during transportation 
shall be at the speed designated by the manufacturer of the equipment as 
agitating speed. 

When a truck mixer or agitator is used for transporting concrete, the 
concrete shall be delivered to the site of the work and discharge shall be 
completed within ninety (90) minutes after the introduction of the mixing 
water to the cement and aggregates, or the introduction of the cement to the 
aggregates. In hot weather, or under conditions contributing to quick stiffen- 
ing of the concrete as determined by the Engineer, a delivery time of less than 
ninety (90) minutes may be required. When a truck mixer is used for the 
complete mixing of the concrete the mixing operations shall begin within 
thirty (30) minutes after the cement has been intermingled with the aggregate. 
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If the mixing plant is such a distance from the site of the work that is not 
practical to have the mixed concrete delivered and placed in forms within the 
time limit specified, cement and water shall not be added until such time 
requirement can be complied with. 

The organization supplying concrete shall have sufficient plant capacity and 
transporting apparatus to insure continuous delivery at the rate required. The 
rate of delivery of concrete shall be such as to provide for the proper handling 
and placing of concrete. An interval of more than forty-five (45) minutes 
between any two (2) consecutive batches or loads, a delivery and placing rate 
of less than eight (8) cubic yards of concrete per hour on work other than new 
bridge decks, or a delivery and placing rate of less than twenty (20) linear feet 
per hour of new concrete bridge decks, shall constitute cause for shutting 
down work for the remainder of the day, and if so ordered by the Engineer, 
the Contractor shall make, at his own expense, a construction joint at the 
location and of the type directed by the Engineer in the concrete already 
placed. 

After mixing of ready-mixed concrete has been completed it shall be 
agitated continuously at agitating speed until it has been discharged from the 
drum. 

Concrete manufactured by any procedure which results in any unmixed 
lumps of cement in the mixed product shall be rejected. 

A ticket system shall be used for recording the transportation and delivery 
of batches from the plant to the site of the work. The tickets will be issued by 
a State inspector to the truck operator at the plant for each load. The tickets 
shall be delivered to the inspector at the site of the work. Loads which do not 
carry such tickets or which do not arrive in satisfactory condition shall not be 
used in the work. 


501.03.07 Hand Mixing. Hand mixing shall not be permitted, except in 
case of an emergency or under written permission of the Engineer. When 
permitted, it shall be done only on watertight platforms. The sand shall be 
spread evenly over the platform and the cement spread upon it. The sand and 
cement shall then be thoroughly mixed while dry by means of shovels until the 
mixture is of uniform color, after which it shall be formed into a “‘crater’’ and 
water added in the amount necessary to produce mortar of the proper 
consistency. The material upon the outer portion of the “‘crater’’ ring shall 
then be shoveled to the center and the entire mass turned and sliced until a 
uniform consistency is produced. The coarse aggregate shall then be thor- 
oughly wetted and added to the mortar and the entire mass turned and re- 
turned at least six (6) times and until all of the stone particles are thoroughly 
covered with mortar and the mixture is of a uniform color and appearance. 
Hand mixing will not be permitted for concrete to be placed under water. 


501.03.08 Retempering. Concrete shall be mixed only in such quanti- 
ties as are required for immediate use and shall be placed before initial set has 
taken place. Any concrete in which initial set has begun shall be wasted and 
not used in the work. No retempering of concrete shall be allowed. 


501.03.09 Curing. (a) General. All concrete shall be cured for the 
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length of time hereinafter specified. If Type HI cement is used, the curing 
time may be reduced as directed by the Engineer. In the event of low 
temperatures, the time will be increased according to the procedure specified 
in subsection 501.03.10(b), “‘Cold Weather.”’ 

Curing shall commence immediately upon completion of the finish. In the 
event that the application or placement of the curing medium is delayed, 
curing will be as described under (b) below. 

(b) Water Method. The concrete shall be kept continuously wet by the 
application of water for a minimum period of seven (7) days after the concrete 
has been placed. 

Fogging equipment shall be capable of applying water in the form of a fine 
mist, not a spray. It may be water pumped under adequate high pressure, or a 
combination of air and water pumped under high pressure; either system in 
combination with a suitable atomizing nozzle. The equipment shall be sufh- 
ciently portable for use in the direction of any prevailing wind. It shall be 
adaptable for intermittent use as directed by the Engineer to prevent excessive 
wetting of the concrete. 

Cotton mats, rugs, carpets, or earth or sand blankets may be used as a 
curing medium to retain the moisture during the curing period. The cotton 
mats, rugs, or carpets shall be of such character that they will retain water. 

(c) Curing Compound Method. From the time of initial strike off of the 
concrete until finishing is completed and required curing is in place, the 
unformed surfaces of slab concrete in bridge decks and exposed slabs of 
culverts shall be fogged as specified in (b) above when necessary to replace 
water loss due to evaporation. 

The entire surface of the concrete shall be sprayed uniformly with a curing 
compound conforming to the requirements of subsection 702.03.01, ‘‘Curing 
Materials.’ Unless otherwise specified, the curing compound shall be applied 
to the exposed surface at a uniform minimal rate of one (1) gallon per one 
hundred fifty (150) square feet of area. It shall be applied when a light film of 
water is present on the surface. If the surface is dry, water shall be added as 
specified in subparagraph (b) “‘Water Method”’ before the curing compound is 
applied. 

On surfaces cured by this method, foot traffic must be held to a minimum 
and these surfaces shall not be used as a work area during the cure period. 
Should the film of the compound be damaged before the expiration of seven 
(7) days, the damaged portions shall be repaired immediately with additional 
compound. 

The curing compound shall not be applied until all patching and surface 
finishing, except grinding, has been completed. When deemed necessary by 
the Engineer, during periods of hot weather, fogging of the concrete with 
water shall be continued after curing compound is applied until the Engineer 
determines that a cooling effect is no longer required. Such fogging after the 
application of the curing compound will be paid for as extra work as provided 
in subsection 104.03, ‘‘Extra Work.’’ 

The curing compound shall be delivered to the work in ready-mixed form. 
At the time of use, the compound shall be in a thoroughly mixed condition 
with the pigment uniformly dispersed throughout the vehicle. The compound 
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shall not be diluted or altered in any manner after manufacture, unless dilution 
is recommended by the manufacturer. 

All curing compounds shall remain sprayable at temperatures above forty 
(40) degrees F. and shall not hard settle in storage. 

Curing compound that has become chilled to such an extent that it is too 
viscous for satisfactory application shall be warmed to a temperature not 
exceeding one hundred (100) degrees Fahrenheit. 

The curing compound shall be packaged in clean fifty-five (55) gallon steel 
barrels or round five (5) gallon steel containers or shall be supplied from a 
suitable storage tank located at the jobsite. Each fifty-five (55) gallon barrel 
shall be equipped with a built-in agitator having two (2) sets of blades; one at 
the bottom, and the second, midway between top and bottom of container, and 
shall have removable lids and airtight band fasteners. On-site storage tanks 
shall be kept clean and free of all contaminants. Each tank shall have a 
permanent system designed to completely redisperse any settled material 
without introducing air or any other foreign substance. Barrels shall be filled 
in a manner that will prevent skinning. Five (5) gallon containers shall be well 
sealed with ring seals and lug type crimp lids. The lining of the containers 
shall be of a character that will resist the solvent of the curing compound and 
will not permit skins to be loosened into the body of the curing compound. 
Each container shall be labeled with the manufacturer’s name, batch number, 
type of compound, number of gallons, and date of manufacture, and shall 
have an Interstate Commerce Commission Red Label warning concerning 
flammability. The label shall also warn that the curing compound shall be well 
stirred before use. When the curing compound is shipped in tanks or tank 
trucks, a shipping invoice shall accompany each load. The invoice shall 
contain the same information as that required herein for container labels. 

Curing compound may be sampled by the Engineer at the source of supply 
or at the jobsite or at both locations. 

If the compound has not been used within one hundred twenty (120) days 
after the date of manufacture, the Engineer may require additional testing 
before use, to determine compliance to requirements. 

Portland cement concrete bridge decks that are to be the roadway surfaces 
shall be cured with a white pigmented curing compound—chlorinated rubber 
base conforming to the requirements of Section 702. The area to be treated 
shall be the top surface of concrete bridge decks except that care shall be 
exercised to keep the compound off all parapets or other surfaces which are to 
receive a ‘“‘Fine Surface Finish (‘FSF’)’’ as specified on the plans. 

The average minimal rate of application of the chlorinated rubber base type, 
at any point, shall be one (1) gallon per two hundred fifty (250) plus or minus 
fifty (50) square feet. Power operated spraying equipment for application of 
curing compound shall be equipped with an operational pressure gage and 
means of controlling the pressure. 

The curing compound shall be applied to the top surface of concrete bridge 
decks following the surface finishing operation immediately after the moisture 
sheen begins to disappear from the surface, but before any drying shrinkage 
or craze cracks begin to appear. In the event of any delay in the application of 
curing compound, which could result in any drying or cracking of the surface, 
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application of water with an atomizing nozzle as specified in subsection 
501.03.09(b), ‘‘Water Method,’’ of these specifications, shall be started 
immediately and shall be continued until application of the compound is 
resumed or started; however, the compound shall not be applied over any 
resulting free standing water. Should the film of compound be damaged from 
any cause before the expiration of seven (7) days after the concrete is placed, 
the damaged portion shall be repaired immediately with additional compound. 

(d) Waterproof Membrane Method. The exposed finished surfaces of con- 
crete shall be kept damp with water using a nozzle that so atomizes the flow 
that a mist and not a spray is formed, until the concrete has set, after which 
the curing membrane shall be placed. The membrane shall be formed into 
sheets of such width as to provide a complete cover of the entire concrete 
surface. All joints in the sheets shall be securely cemented together in such a 
manner as to provide a waterproof joint. Overlap of sheets shall have a 
minimum lap of eighteen (18) inches. The sheets shall be securely weighted 
down by placing a bank of earth on the edges of the sheets or by other means 
satisfactory to the Engineer. 

Sheeting material shall conform to the requirements of subsection 
702.03.01, “‘Curing Materials.” 

The curing membrane shall remain in place for a period of not less than 
seven (7) days. 

Should any portion of the sheets be broken or damaged before the expiration 
of the curing period, the broken or damaged portion shall be immediately 
repaired with new sheets properly cemented into place, or water curing as 
described above shall commence immediately. Sections of the membrane shall 
not be used which have lost their waterproof qualities or have been damaged 
to such an extent as to render them unfit for curing. 

(e) Form Method. If forms are kept on concrete surfaces, this will be 
considered adequate cure for these surfaces. However, should the forms be 
removed within seven (7) days after the concrete has been placed, one (1) of 
the above methods must be used on the exposed surfaces. 

Attention is directed to subsection 502.03.12, “‘Removal of Falsework, 
Forms, and Housing.”’ 


501.03.10 Weather Limitations. (a) General. If impending inclement 
weather conditions exist, the Contractor shall decide whether or not to begin 
the pour and he shall have sole responsibility for his decision. Before any 
concrete is placed, the Contractor shall have adequate provisions readily 
available, as approved by the Engineer, to protect the concrete from any 
impending weather conditions. In case precipitation should occur after plac- 
ing operations have started, the Contractor shall provide ample covering to 
protect the work. The placing of concrete shall be stopped before the quantity 
of precipitation is sufficient to cause a flow or to wash the surface. 

(b) Cold Weather—General. All concrete shall be maintained at a temper- 
ature of not less than fifty (50) degrees Fahrenheit for three (3) days or not 
less than forty (40) degrees Fahrenheit for seven (7) days. The count of time 
shall commence immediately upon completion of final placement and vibra- 
tion. The three (3) fifty (50) degree days need not be consecutive. 
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One (1) twenty-four (24) hour period shall constitute one (1) day. 

The temperature of the concrete shall be determined by placement of 
thermometers on the concrete surfaces and properly insulating said devices to 
record the surface temperature of the concrete in accordance with Test 
Method No. Nev. T440. Temperature shall be monitored continuously 
throughout the total protection time required by this subsection. In case the 
surface temperature of the concrete falls below forty (40) degrees Fahrenheit 
for a duration of three (3) hours or more in any twenty-four (24) hour period 
during the time of temperature protection, the time shall be increased one (1) 
day for each day this occurs. An absolute minimum temperature of thirty-five 
(35) degrees Fahrenheit must be maintained for the total time of protection 
specified in this subsection. Should the temperature of the concrete fall below 
thirty-five (35) degrees Fahrenheit at any time, damage may occur. The 
assessment of damage will be determined by the Department and concrete so 
damaged may require repair or replacement at the option of the Engineer. 

The concrete shall have a temperature of at least fifty (50) degrees Fahren- 
heit and not more than ninety (90) degrees Fahrenheit at the time of placing. 
(See also subsection 501.03.06, ‘‘Machine Mixing.’’) Heating equipment or 
methods which alter or prevent the entrainment of the required amount of air 
in the concrete shall not be used. The equipment shall be capable of heating 
the materials uniformly. Aggregates and water used for mixing shall not be 
heated to a temperature exceeding one hundred fifty (150) degrees Fahrenheit. 
Concrete containing frost or lumps at the time of placing shall not be used. 

Stockpiled aggregates may be heated by the use of dry heat or steam. 
Aggregates shall not be heated directly by gas or oil flame or on sheet metal 
over fire. The use of live steam on or through binned aggregates will not be 
permitted. 

Reinforcing steel shall be free of ice, snow, or frost during placement of 
concrete. Concrete shall not be placed on frozen ground. 

(c) Low Temperature Protection. 

1. General. After the concrete has been placed, means shall be taken 
to protect the concrete from any impending low temperatures. Methods and 
materials not hereinafter prescribed may be used if approved by the Engineer 
and the following requirements adhered to: 

a. Materials shall be fire resistant; 

b. Materials shall be waterproof; and 

c. Materials shall not adhere, abraid, or damage the surface of the 
concrete. 

Approval of the Engineer shall not relieve the Contractor from obtaining 
specification results. 

2. Insulating Blankets. Insulating blankets used to protect concrete 
from low temperatures shall be fire resistant and waterproof. The blankets 
must be secured and overlapped along the edges and joints to insure that no 
opening will exist in the protection due to high winds or other adverse 
conditions. Provisions shall be made to allow the reading of any thermometers 
placed inside of the protection. When depositing concrete against previously 
cast concrete, the blanket insulation shall extend at least fourteen (14) inches 
onto the existing concrete and securely held in place. 
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3. Low Temperature Protection—Heating and Housing. In order to 
meet the provisions of articles (a) and (b) of this subsection, the concrete may 
be protected by applying artificial heat within an enclosure. The enclosure 
will be constructed with fire resistant material, unless otherwise directed by 
the Engineer, and shall be subject to his approval. The heating system shall be 
so arranged as to provide uniform heating, insuring that the concrete farthest 
from the source of heat is receiving adequate protection without drying the 
concrete near the source of heat so as to cause shrinkage cracks. 

(d) Hot Weather. The maximum temperature of cast-in-place concrete 
shall not exceed ninety (90) degrees Fahrenheit immediately before place- 
ment. 

For continuous placement on the deck on continuous steel units, the initial 
set of the concrete shall be retarded sufficiently to insure that it remains plastic 
in not less than the span immediately preceding the one being placed. 

For both simple and continuous spans, a retardation schedule shall be 
submitted by the Contractor and approved by the Engineer. 

The consistency of the concrete as placed should allow the completion of 
initial finishing operations without the addition of water to the surface. When 
conditions are such that additional moisture is needed for initial finishing, the 
required water shall be applied to the surface by fog spray only, and shall be 
held to a minimum amount. Fog spray for this purpose shall be applied as 
specified in subsection 501.03.09(b), ‘“Water Method.’ 

From the time of initial strike-off until final finish is complete, the unformed 
surfaces of slab concrete shall be protected from rapid evaporation of mixing 
water from the concrete due to wind, high temperature, low humidity, or 
combinations thereof. 

Equipment for fogging, type of evaporation retarder, and method of appli- 
cation shall be approved by the Engineer. Equipment shall be portable adapted 
for intermittent use and operable in the direction of any prevailing wind. 


BASIS OF PAYMENT 


501.05.01 Payment. Portland cement concrete will be measured and 
paid for in accordance with the provisions specified in the various sections of 
these specifications covering construction requiring concrete. 
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CONCRETE STRUCTURES 


DESCRIPTION 


502.01.01 General. This work shall consist of furnishing and placing 
Portland cement concrete in bridges, culverts, headwalls, retaining walls, 
barrier rail, and all other types of concrete structures. The concrete structures 
shall be constructed to the lines and grades given by the Engineer and in 
accordance with the design shown on the plans; the concrete shall be of the 
class or classes of concrete designated in the proposal and on the plans and 
shall conform to the requirements of Section 501, ‘‘Portland Cement Con- 
crete.’’ Unless otherwise specified, Class A or Class AA concrete shall be 
used; however, the Contractor may at his option substitute Class D for Class 
A concrete or Class DA for Class AA concrete. 


MATERIALS 


502.02.01 General. The materials used shall be those prescribed for the 
several items which constitute the finished work and shall conform to the 
requirements for such materials in the following sections: 
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502.03.01 Depth of Footings. The elevation of the bottoms of footings, 
as shown on the plans, shall be considered as approximate only and the 
Engineer may order, in writing, such changes in dimensions or elevations of 
footings as may be necessary to secure a satisfactory foundation. 


502.03.02 Forms. All forms shall be built mortar tight and of sufficient 
rigidity to prevent distortion due to the pressure of the concrete and other 
loads incidental to the construction operations. Forms previously used shall 
be thoroughly cleaned of all dirt, mortar, and foreign matter before being 
reused. Before concrete is poured in forms all inside surfaces of the forms 
shall be thoroughly coated with an approved coating or form oil. Coating or 
form oil shall leave no film on the surface of the form that can be absorbed by 
the concrete. When required by the Engineer and immediately before placing 
concrete, the forms shall be thoroughly wetted with water. 

When requested by the Engineer, the Contractor shall submit detailed plans 
of form work for examination by the Engineer. If such plans are not satisfac- 
tory to the Engineer, the Contractor shall make such changes as may be 
required, but it is understood that the Engineer’s concurrence in the use of the 
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plans as submitted or corrected shall in no way relieve the Contractor of 
responsibility in obtaining satisfactory results. 

The forms shall be substantial and unyielding and shall be so designed that 
the finished concrete will conform to the proper dimensions and contours. The 
design of the forms shall take into account the effect of vibration on the 
concrete as it is placed. 

Forms shall be filleted at all exposed corners unless corners are rounded as 
hereinafter provided. Triangular molding used for fillets shall have two (2) 
equal sides. In general, the width of the equal sides of moldings shall be three- 
fourths (3/4) inch; for massive work, such as heavy pier copings and columns, 
the width shall be one and one-half (1!/2) to two (2) inches. Top edges of walls 
may be filleted or rounded as hereinafter provided for curbs. Top edges of 
curbs and slabs shall be rounded with an edging tool to a radius of one-half 
(‘/) to three-fourths (3/4) inch. 

When concrete is placed in excavation, forms shall be provided for all 
vertical surfaces unless otherwise permitted by the Engineer. Ports shall be 
provided in high, thin walls to permit thorough cleaning before placing 
concrete. 

If the forms develop any defects, such as bulging or sagging, after the 
concrete has been poured, that portion of the work shall be corrected in a 
manner Satisfactory to the Engineer, without additional compensation to the 
Contractor. 

During the erection and after the completion of the forms, they shall be 
protected in such manner as to preclude shrinkage, warping, curling, and 
distortion. Form lumber used a second time shall be free from bulge or warp 
and shall be thoroughly cleaned. 

Forms for concrete over or in the vicinity of operating railroads shall be so 
constructed and placed that standard clearances demanded by the railroad 
company will be maintained at all times. 

The falsework and forms supporting the bottom slab of the superstructure of 
box girder structures shall remain in place until the curing period of the deck 
of the superstructure has expired. Unless otherwise permitted by the Engi- 
neer, forms for the webs of box girders shall be removed before the deck slab 
is poured. All interior forms in box girders, except those permitted to remain 
in place, shall be completely removed and the inside of the box girder cleared 
of all loose material and swept clean. 

Side forms for beams, girders, columns, railing, or other members of the 
structure wherein the forms do not resist dead load bending may be removed 
as specified in subsection 502.03.12(c). 

The side forms for arch rings, columns, and piers shall be removed before 
the members of the structure which they support are poured or placed, so that 
the quality of the concrete may be inspected. All such side forms shall be so 
constructed that they may be removed without disturbing other forms which 
resist direct load or bending stresses. 

The condition of the forms will have a direct bearing upon the amount of 
finishing required. 

Full pieces of forms shall be used and shall extend from the bottom to the 
top of the wall or post. 


[ 282 ] 


CONCRETE STRUCTURES 502 


Curved surfaces shall be formed to provide a smooth surface without visible 
breaks. 

The forms shall be so constructed that portions, where finishing is required, 
may be removed without disturbing portions of forms to remain. 

Forms shall be of sufficient strength to carry the dead weight of the concrete 
as a liquid without a deflection in excess of _L, and if such deflection occurs, 

270 
it shall be sufficient cause for rejection of the work. 

Forms for girders and slabs shall be cambered in such amounts as may be 
required by the Engineer. 

Approved form clamps or bolts shall be used to fasten forms. The use of ties 
consisting of twisted wire loops to hold forms in position during the placing of 
concrete will not be permitted. 

Bolts or form clamps shall be positive in action and shall be of sufficient 
strength and number to prevent spreading of the forms. They shall be of such 
type that they can be entirely removed or cut back sufficiently to allow 
finishing of the concrete. 

Plywood for forms shall be ‘‘exterior type’’ of the grade concrete-form 
exterior, conforming to the specifications of the U.S. Department of Trans- 
portation, National Bureau of Standards, Commercial Standards, latest edi- 
tion. Plywood form panels shall be furnished and placed in four (4) foot 
widths and in uniform lengths of not less than eight (8) feet, except where the 
dimensions of the member form are less than the specified panel dimensions. 
Where form panels are attached directly to the studding or joints, the panel 
shall not be less than five-eighths (°/s) inch thick. Form panels less than five- 
eighths (°/s) inch thick, otherwise conforming to the requirement herein 
specified, may be used with continuous backing of one (1) inch nominal 
thickness surfaced material. All form panels shall be placed in a neat symmet- 
rical pattern subject to the approval of the Engineer. The panel shall be placed 
with the long dimension perpendicular to the studs. 

Plywood for left-in-place forms in box girders may be of any grade and 
thickness that will satisfy the other requirements of this subsection. 

Fabricated stay-in-place metal forms may be used for concrete floor slabs at 
the Contractor’s option when so noted on the plans. 

Metal forms to remain in place for concrete floor slabs shall be fabricated 
from steel conforming to ASTM Designation A446 (Grade A through E) 
having a coating class of G165 according to ASTM Designation A525. 

The following criteria shall govern the design of permanent stay-in-place 
steel bridge deck forms. 

The steel forms shall be designed on the basis of dead load of form, 
reinforcement and plastic concrete plus fifty (50) pounds per square foot for 
construction loads. The unit working stress in the steel sheet shall be not more 
than seven hundred twenty-five one-thousandths (0.725) of the specified 
minimum yield strength of the material furnished, but not to exceed thirty-six 
thousand (36,000) pounds per square inch. 

Deflection due to the sum of the weight of the forms, the plastic concrete, 
and the reinforcement shall not exceed one-half (‘/2) inch. The dead load used 
to compute the deflection shall in no case be less than one hundred twenty 
(120) pounds per square foot total. 
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The permissible form camber shall be based on the actual dead load 
condition. Camber shall not be used to compensate for deflection in excess of 
the foregoing limits. 

The design span of the form sheets shall be the clear span of the form plus 
two (2) inches measured parallel to the form flutes. 

Physical design properties shall be computed in accordance with require- 
ments of the American Iron and Steel Institute Specification for the Design of 
Cold Formed Steel Structural Members, latest published edition. 

All reinforcement shall have minimum concrete cover of one (1) inch. 

The plan dimensions of both layers of primary deck reinforcement from the 
top surface of the concrete deck shall be maintained. 

Permanent steel bridge deck form shall not be considered as lateral bracing 
for compression flanges of supporting structural members. 

Permanent steel bridge deck form shall not be used in panels where 
longitudinal deck construction joints are located between stringers. 

Welding shall not be permitted to flanges in tension or to structural steel 
bridge elements fabricated from non-weldable grades of steel. 

Fabricator shop and erection drawings shall be submitted to the Engineer 
for approval. These plans shall indicate the grade of steel the physical and 
section properties for all permanent steel bridge deck form sheets and a clear 
indication of locations where the forms are supported by steel beam flanges 
subject to tensile stresses. 

All forms shall be installed in accordance with detailed fabrication and 
erection plans submitted to the Engineer for approval. The fabrication plans 
shall clearly indicate locations where the forms are supported by steel beam 
flanges subject to tensile stresses. 

Form sheets shall not be permitted to rest directly on the top of the stringer 
or floor beam flanges. Sheets shall be securely fastened to form supports and 
shall have a minimum bearing length of one (1) inch at each end. Form 
supports shall be placed in direct contact with the flange of stringer or floor 
beam. All attachments shall be made by permissible welds, bolts, clips, or 
other approved means. However, welding of form supports to flanges of steels 
not considered weldable and to portions of flange subject to tensile stresses 
shall not be permitted. Welding and welds shall be in accordance with the 
provisions of AWS D1.1 pertaining to fillet welds except that one-eighth ('/s) 
inch fillet welds will be permitted. 

Any permanently exposed form metal where the galvanized coating has 
been damaged shall be thoroughly cleaned, wire brushed and painted with two 
(2) coats of zinc oxide-zinc dust primer, Federal Specification TT-P-641, 
Type II, no color added, to the satisfaction of the Engineer. Minor heat 
discoloration in areas of welds need not be touched up. 

Transverse construction joints shall be located at the bottom of a flute and 
one-fourth ('/4) inch weep holes shall be field drilled at not more than twelve 
(12) inches on center along the line of the joint. 

Particular emphasis shall be placed on proper vibration of the concrete to 
avoid honeycomb and voids, especially at construction joints, expansion 
joints, and valleys and ends of form sheets. Pouring sequences, procedures, 
and mixes shall be approved by the Engineer. Calcium chloride or any other 
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admixture containing chloride salts shall not be used in the concrete placed on 
permanent steel bridge deck forms. 

The Contractor’s method of construction shall be carefully observed during 
all phases of the construction of the bridge deck slab. These phases include 
installation of the metal forms; location and fastening of the reinforcement; 
composition of concrete items; mixing procedures, concrete placement, and 
vibration; and finishing of the bridge deck. Should the Engineer determine 
that the procedures used during the placement of the concrete warrant inspec- 
tion of the underside of the deck, the Contractor shall remove at least one (1) 
section of the forms at a location and time selected by the Engineer for each 
span in the contract. This should be done as soon after placing the concrete as 
practicable in order to provide visual evidence that the concrete mix and the 
Contractor’s procedures are obtaining the desired results. An additional 
section shall be removed if the Engineer determines that there has been any 
change in the concrete mix or in the Contractor’s procedures warranting 
additional inspection. 

After the deck concrete has been in place for a minimum period of two (2) 
days, the concrete shall be tested for soundness and bonding of the forms by 
sounding with a hammer as directed by the Engineer. If areas of doubtful 
soundness are disclosed by this procedure, the Contractor will be required to 
remove the forms from such areas for visual inspection after the pour has 
attained adequate strength. This removal of the permanent steel bridge deck 
forms shall be at no cost to the project. 

At locations where sections of the forms are removed, the Contractor will 
not be required to replace the forms, but the adjacent metal forms and 
supports shall be repaired to present a neat appearance and assure their 
satisfactory retention. As soon as the form is removed, the concrete surfaces 
will be examined for cavities, honeycombing, and other defects. If irregulari- 
ties are found, and it is determined by the Engineer that these irregularities do 
not justify rejection of the work, the concrete shall be repaired as the Engineer 
may direct and shall be given an ordinary surface finish. If the concrete where 
the form is removed is unsatisfactory, additional forms, as necessary, shall be 
removed to inspect and repair the slab, and the Contractor’s methods of 
construction shall be modified as required to obtain satisfactory concrete in 
the slab. All unsatisfactory concrete shall be removed or repaired as directed 
by the Engineer. 

The amount of sounding and form removal may be moderated, at the 
Engineer’s discretion, after a substantial amount of slab has been constructed 
and inspected, if the Contractor’s methods of construction and the results of 
the inspections as outlined above indicate that sound concrete is being 
obtained throughout the slabs. 


502.03.03 Falsework. The Contractor shall be responsible for designing 
and constructing safe and adequate falsework which provides the necessary 
rigidity, supports the loads imposed, and produces in the finished structure the 
lines and grades indicated on the plans. 

Detailed plans of falsework shall be furnished by the Contractor to the 
engineer in accordance with subsection 105.02, “‘Plans and Working Draw- 
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ings,’ for any structure having a clear cast-in-place span of twenty (20) feet or 
over, or any cast-in-place structure over traffic. Joists and formwork support- 
ing slabs and overhangs of said structure shall be considered as falsework and 
shall be designed as such and submitted to the Engineer for approval in 
accordance with the requirements of this subsection of these specifications. If 
such plans are not satisfactory to the Engineer, the Contractor shall make such 
changes in them as may be required. 

In addition to the detailed drawings of the falsework which are to be 
furnished the Engineer as specified herein, the Contractor shall also furnish 
the Engineer with a copy of falsework design calculations. The design 
calculations shall show the stresses and deflections in the load supporting 
members. 

Approval by the Engineer of the falsework drawings or falsework inspection 
performed by the Engineer will in no way relieve the Contractor of full 
responsibility for the falsework. 

The use of earth fills in lieu of falsework shall not be permitted unless 
otherwise indicated on the plans. The inclination of the fill slope shall not be 
greater than the angle of repose for the material being used. A minimum berm 
of three (3) feet shall be placed around the structure at the top of the fill. 

Except for placement of foundation pads and piles, the construction of any 
unit of falsework shall not start until the Engineer has reviewed and approved 
the drawings for that unit. 

When footing type foundations are to be used, the Contractor shall deter- 
mine the bearing value of the soil and shall show the values assumed in the 
design of the falsework on the falsework drawings. Assumed values for both 
wet and dry soil conditions shall be shown. 

Provisions shall be made for drainage of any excavation in the vicinity of 
the abutment and pier footings to prevent the ponding of water which could 
cause degradation of the foundation material. 

The design of falsework will not be approved unless based on the use of 
loads and conditions which are no less severe than those described in this 
section and on the use of stresses and deflections which are no greater than 
those described in this section. 

The design load for falsework shall consist of the sum of dead and live 
vertical loads, and an assumed horizontal load. The minimum total design 
load for any falsework shall be not less than one hundred (100) pounds per 
square foot for the combined live and dead loads regardless of slab thickness. 

Dead loads shall include the weight of concrete, reinforcing steel, and 
forms. The weight of concrete, reinforcing steel, and forms shall be assumed 
to be not less than one hundred sixty (160) pounds per cubic foot for normal 
concrete and not less than one hundred thirty (130) pounds per cubic foot for 
lightweight concrete. 


Live loads shall consist of the actual weight of any equipment to be 
supported by falsework applied as concentrated loads at the points of contact 
and a uniform load of not less than twenty (20) pounds per square foot applied 
over the area supported. In addition to the preceding live loads, a load of 
seventy-five (75) pounds per linear foot shall be applied to the outside edge of 
deck overhangs. 

The assumed horizontal load to be resisted by the falsework bracing system 
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shall be the sum of the actual horizontal loads due to equipment, construction 
sequence, or other causes, but in no case shall the assumed horizontal load to 
be resisted in any direction be less than two (2) percent of the total dead load. 
The falsework shall be designed so that it will have sufficient rigidity to resist 
the assumed horizontal load prior to the placement of concrete. 

Falsework for the support of superstructures shall be designed assuming the 
entire superstructure cross-section, except railing, is to be placed at one (1) 
time except as provided herein. Girder stems and connected bottom slabs, if 
placed more than five (5) days prior to the top slab, may be considered to be 
self-supporting between falsework posts at the time the top slab is placed 
provided that the distance between falsework posts does not exceed four (4) 
times the depth of the portion of the superstructure placed in the first pour. 

Falsework footings shall be designed to carry the load imposed upon them 
without exceeding the estimated soil bearing values and anticipated settle- 
ments. Falsework which cannot be founded on a satisfactory footing shall be 
supported on piling which will be spaced, driven, and removed in a manner 
approved by the Engineer. 

If the concrete is to be prestressed, the falsework shall be designed to 
support any increased or readjusted loads caused by the prestressing forces. 

The support systems for form panels supporting concrete deck slabs on 
girder bridges shall also be considered to be falsework and designed as such. 

The following maximum allowable stresses, loadings, and deflections shall 
be used in the design of the falsework. The stresses listed are based upon the 
use of undamaged, high quality materials and such stresses shall be reduced 
by the Contractor if lesser quality materials are to be used. The Contractor is 
responsible for the proper evaluation of his falsework materials and design of 
the falsework to safely carry the actual loads imposed. 


(a) Timber: 
Commpresstan perpendicular’ to the orate aca secs ke caceae ter ce open ate ga sence 450 p.s.1. 
Compression parallel to the grain (subject to column action correction).................-- 1,600 p.s.i. 
Entreme fiber-stesatin bending. gts. ti Anson te Sele el el el 1,800 p.s.i. 
Hina Leben ce th te ey OT 8 AO Oat ee 140 p.s.i. 
aed ETE ST ANE ES a acti De ns Crook aed acd Ta lle MRE Lae RAMEE A: Miho led o dneltoniccramantv Mental nS Oa ced 1,200 p.s.i. 
Modilusaivelasticityits ean ren auc Ey pratense eee pane canoer ied Par ERee es 1.6 x 10° p.s.i. 

(b) Structural Glued Laminated Timbers About x-x Axis: 
Compression perpendicular) to; the grape. recs) yh, beset ey gous. peeves ges. dae pgenel nt uetia 500 p.s.i. 
Compression parallel to the grain (subject to column action correction)...............-.-- 1,600 p.s.1. 
Extremo *ber-siress, tm DeNGin ge. Js isee b) At ear Abee, Mi bten bees, Bote 2 TE TO 2,000 p.s.i. 
FIGPIZOMLAR SUC a8 en eins. se tang SRL ONE celta on cnet eee ae el aE Regen SS eR ec ere LOS pst 
Modulusrof élastiaityest ie STM SO he EA EE PRET 2. oh DE a NY KAO epsset: 

(c) Plywood and Plyform: 
LOS Fa eR Ee yy ates nrc gta BPD Vegi 18 ie © Col MaMa 7 ear aia ee ah een (ens Sitewact a ene hotin 425 p.s.1. 
Extherme ner sires Ty (eTING sete t teen Mt renee ten y Wen TAs wet Re SAR wr Ebel GP Vt Ses 2,000 p.s.i. 
RSL o (SCA Is. oti eee Reet Ban EP erat onan ee. eT IRS ATM Le ee ee, Cree PO" pest 
Shedr perpendicularto) ther phys Ma Ai BOG AC ed Sie. hE re? 250 spisii. 
Modulusnoielastiony 1c fyajee yen Tce ery te bekad y's oy ce) eh beet hee oe T6yxt5 4081p sa. 


Timber connections shall be designed in accordance with the stresses and 
loads allowed in the National Design Specifications for Wood Construction by 
the National Forest Products Association except that reductions in allowable 
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loads required therein for high moisture condition of the lumber and service 
conditions shall not apply. 

(d) Steel: 

For identified grades of steel, design stresses, except stresses due to flexural 
compression, shall not exceed one hundred twenty-five (125) percent of those 
specified in the Manual of Steel Construction as published by the AISC. 

When the grade of steel cannot be positively identified, design stresses, 
except stresses due to flexural compression, shall not exceed either those 
specified in said AISC Manual for ASTM Designation A36 steel or the 


following: 
Tension, axtal and flexural ys 206 CRAG cs TA os ee) CEE ee ee ee cee 22,000 p.s.i. 
Compression, axial except L/r shall not exceed one hundred 

twentye(l 20). sce reps tsar eels eet ts be aati hn EE ke 16,000-0.38 (L/r)? p.s.1. 
SDegi On OTOSS SCCtON LOE kc a a et eae 14,500 p.s.1. 
WED (CIIDDIMN 2 FOL LOMEC Sing NeG gae sca sere cpence nee tla epee aaa te ecco era PAA UUUE oa 


For all grades of steel design stressed due to flexural compression shall not 
exceed the following: 


CompHgssiony flextralint2..5 Mewes. Rn Beene ot gee oe ah oe See aa oo Seer) tS 
but not to exceed twenty-two thousand (22,000) p.s.i. for unidentified Ld/bt 
steel or steel conforming to ASTM Designation A36 nor one hundred 
twenty-five (125) percent of six-tenths (0.6) Fy for other identified steel. 


In the foregoing formulas, ‘“‘L’’ is the unsupported length; ‘‘d’’ is the least 
dimension of rectangular columns, or the width of a square of equivalent 
cross-sectional area for round columns, or the depth of beams; ‘‘b’’ is the 
width; “‘t’’ is the thickness of the compression flange; and ‘‘r’’ is the radius of 
gyration of the member. All dimensions are expressed in inches. “‘Fy’’ is the 
specified minimum yield stress, p.s.i., for the grade of steel used. 

The modulus of elasticity (E) used for steel shall be 29.0 x 10° p.s.1. 

(e) Deflections: 

Live and impact loads will not be considered in calculating deflections. 

Plywood, joists, and those other members where it is not practical to 
provide risers or camber strips, the limiting deflection shall not be greater 
than one two hundred seventieth ('/270) of the span. 

Stringers, girders, and other load carrying members paralleling the road- 
way centerline where span deflection of two-tenths (0.2) inch or more is 
anticipated shall have risers to provide for the calculated construction dead 
load deflection in addition to the camber requirements as set forth in the plans. 
Deflection of these load carrying members will not be a limiting factor where 
risers are provided. Stress, in this case, is the control. 

(f) Manufactured Assemblies: 

The maximum loadings and deflections used on jacks, brackets, columns, 
joists, and other manufactured devices shall not exceed the manufacturer’s 
recommendations except that the dead load deflection of such joists used at 
locations other than under deck slabs between girders shall not exceed one 
two hundred seventieth ('/270) of their spans. If requested by the Engineer, the 
Contractor shall furnish catalog data listing such manufacturer’s recommen- 
dations or shall perform tests as necessary to demonstrate the adequacy of any 
such device proposed for use. 

The falsework shall be constructed to conform to the falsework drawings. 
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The materials used in the falsework construction shall be of the quality 
necessary to sustain the stresses required by the falsework design. The 
workmanship used in falsework construction shall be of such quality that the 
falsework will support the loads imposed on it without excessive settlement or 
take-up beyond that shown on the falsework drawings. Suitable screw jacks or 
wedges in pairs shall be used in connection with the falsework to set the forms 
to grade or camber as shown on the plans, or to take up any settlement in the 
form work either before or during the placing of concrete. Excessive use of 
blocking and shims shall be cause for rejection of the falsework. 

Immediately prior to placing bridge superstructure concrete, the Contractor 
shall check all falsework and wedges or jacks and shall make all necessary 
adjustments. Care shall be exercised to insure that settlement and deflection 
due to the added weight of the superstructure concrete will be a minimum. 
Suitable means such as telltales shall be provided by the Contractor to permit 
ready measurement of settlement and deflection as it occurs. 

Falsework shall be founded on a solid footing safe against undermining, 
protected from softening, and capable of supporting the loads imposed on it. 
When requested by the Engineer, the Contractor shall demonstrate by suitable 
load tests that the soil bearing values assumed for the design of the falsework 
do not exceed the supporting capacity of the soil. 

Falsework openings for traffic and pedestrians shall be as shown in the 
contract plans. Solid sheeting of three-fourths (7/4) inch plywood or two (2) 
inch planking shall be firmly attached to the vertical supports adjacent to the 
travelway. The sheeting shall extend vertically from one (1) foot six (6) inches 
above the roadway surface to seven (7) feet six (6) inches above the roadway 
surface. Portable temporary barrier rail, flared at each end, shall be placed 
along each edge of the travelway. The barrier rail shall be a minimum of one 
(1) foot. from the vertical supports of the falsework. 


502.03.04 Reinforcement. Reinforcing shall be furnished and placed as 
shown on the plans and in accordance with the applicable provisions of 
Section 505, “‘Reinforcing Steel,’ of these specifications. 


502.03.05 Cofferdams and Cribs. Cofferdams for foundation construc- 
tion shall be carried well below the bottom of the footings and shall be well 
braced and as watertight as practical. The interior dimensions of cofferdams 
shall be such as to provide sufficient clearance for constructing forms and, 
when no seal is placed, to permit pumping outside the forms. 

The Contractor shall submit for approval, drawings showing proposed 
method of construction of cofferdams or cribs in accordance with subsection 
105.02, ‘‘Plans and Working Drawings.’ Approval of such drawings shall in 
no way relieve the Contractor of his responsibility under the contract for the 
successful completion of the improvement. Cofferdam construction shall not 
start before the submitted drawings are approved and returned. 

After the completion of the substructure, the cofferdams with all sheeting 
and bracing shall be removed to one (1) foot below the stream bed, by the 
Contractor, and such removal shall be performed in such a manner as not to 
disturb or mar the finished concrete foundation. Removal of cofferdams, 
sheeting, and bracing shall be considered subsidiary to other pay items of 
work and no further payment will be made therefor. 
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502.03.06 Pumping Water. Pumping from the interior of any founda- 
tion enclosure shall be done in such a manner as to preclude the possibility of 
the movement of water through any fresh concrete. No pumping will be 
permitted during the placing of concrete or for a period of at least twenty-four 
(24) hours thereafter, unless it be done from a suitable pump separated from 
the concrete work by a watertight wall or other effective means. 

Pumping to unwater a sealed cofferdam shall not commence until the seal 
has set sufficiently to withstand the hydrostatic pressure. 


502.03.07 Mixing Concrete. All concrete shall be mixed and propor- 
tioned as specified in Section 501, ‘‘Portland Cement Concrete.”’ 


502.03.08 Handling and Placing Concrete. (a) General. In prepara- 
tion for the placing of concrete, all sawdust, chips, and other construction 
debris and extraneous matter shall be removed from the interior of forms. 
Struts, stays, and braces, serving temporarily to hold the forms in correct 
shape and alignment, pending the placing of concrete at their locations, shall 
be removed when the concrete placing has reached an elevation rendering 
their service unnecessary. These temporary members shall be entirely 
removed from the forms and not buried in the concrete. 

No concrete shall be used which does not reach its final position in the 
forms within the time stipulated under Section 501, ‘‘Portland Cement Con- 
crete; 

Surfaces on which concrete is to be placed shall be thoroughly moistened 
with water immediately before placing concrete. 

Concrete shall be placed so as to avoid segregation of the material and the 
displacement of the reinforcement. The use of long troughs, chutes, and pipes 
for conveying concrete from the mixer to the forms shall be permitted only on 
written authorization of the Engineer. In case an inferior quality of concrete is 
produced by the use of such conveyors, the Engineer may order discontinu- 
ance of their use and the substitution of a satisfactory method of placing. 

Open troughs and chutes shall be of metal or metal lined; where steep slopes 
are required, the chutes shall be equipped with baffles or be in short lengths 
that reverse the direction of movement. 

All chutes, troughs, and pipes shall be kept clean and free from coatings of 
hardened concrete by thoroughly flushing with water after each run; water 
used for flushing shall be discharged clear of the structure. 

When placing operations would involve dropping the concrete more than 
five (5) feet, it shall be deposited through sheet metal or other approved pipes, 
except when placing concrete for thin vertical walls less than fifteen (15) 
inches thick, double belting may be used in lieu of adjustable pipes or 
elephant trunks. As far as practicable, the pipes shall be kept full of concrete 
during placing and their lower ends shall be kept buried in the newly placed 
concrete. After initial set of the concrete, the forms shall not be jarred and no 
strain shall be placed on the ends of reinforcement bars which project. 

All concrete placed in concrete structures, except tremie steel concrete, 
shall be compacted by means of mechanical vibration subject to the following 
provisions: 

1. The number of vibrators employed shall be ample to consolidate 
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incoming concrete to a proper degree within fifteen (15) minutes after it is 
deposited in the forms. In all cases, at least two (2) vibrators shall be available 
at the site of the structures in which more than twenty-five (25) cubic yards is 
being placed. 

2. The vibration shall be internal unless special authorization of other 
methods is given by the Engineer or as provided herein. 

3. Vibrators shall be capable of transmitting vibration to the concrete at 
frequencies of not less than four thousand five hundred (4,500) impulses per 
minute. 

4. The intensity of vibration shall be such as to visibly affect a mass of 
concrete of one (1) inch slump over a radius of at least eighteen (18) inches. 

5. Vibrators shall be manipulated so as to thoroughly work the concrete 
around the reinforcement and imbedded fixtures and into the corners and 
angles of the forms: 

Vibration shall be applied at the point of deposit and in the area of freshly 
deposited concrete. The vibrators shall be inserted and withdrawn out of the 
concrete slowly. The vibration shall be of sufficient duration and intensity to 
thoroughly compact the concrete, but shall not be continued at any one (1) 
point to the extent that localized areas of grout are formed. 

Application of vibrators shall be at points uniformly spaced and not 
farther apart than twice the radius over which the vibration is visibly effective. 

6. Vibration shall not be applied directly or through the reinforcement 
to sections or layers of concrete which have hardened to the degree that the 
concrete ceases to be plastic under vibration. It shall not be used to make 
concrete flow in the forms over distances so great as to cause segregation, and 
vibrators shall not be used to transport concrete in the forms. 

7. Vibration shall be supplemented by such spading as necessary to 
insure smooth surfaces and dense concrete along form surfaces and in corners 
and locations impossible to reach with the vibrators. 

8. The provisions of this article shall apply to the filler concrete for steel 
grid floor except that the vibrator shall be applied to the steel. 

9. Vibrators used to consolidate concrete containing epoxy-coated rein- 
forcing steel shall have a resilient covering to prevent damage to the coating. 

Immediately following the discontinuance of placing concrete, all accu- 
mulations of mortar splashed upon the reinforcement steel and the surfaces of 
forms shall be removed. Dried mortar chips and dust shall not be puddled into 
the unset concrete. If the accumulations are not removed prior to the concrete 
becoming set, care shall be exercised not to injure or break the concrete-steel 
bond at and near the surface of the concrete while cleaning the reinforcement 
steel. 

(b) Culverts. In general, the base slab or footings of box culverts shall be 
placed and allowed to set before the remainder of the culvert is constructed. In 
this case, suitable provision shall be made for bonding the sidewalls to the 
culvert base. 

Before concrete is placed in the sidewalls, the culvert footing shall be 
thoroughly cleaned of all shavings, sticks, sawdust. or other extraneous 
material and the surface carefully chipped and roughened in accordance with 
the method of bonding construction joints as specified therein. 
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Walls and top slab shall not be constructed as a monolith on box culverts 
where the depth of pour below the bottom of the top slab exceeds four (4) feet 
unless approved in writing by the Engineer. When this method of construction 
is used any necessary construction joints shall be vertical and at right angles to 
the axis of the culvert. 

When walls are poured separately, in non-rigid frame box culverts, the 
concrete in the walls shall be placed and allowed to set a minimum of two (2) 
hours before the top slab is placed. 

When walls are poured separately, in rigid frame box culverts, the concrete 
in the walls shall be placed and allowed to set a minimum of twelve (12) hours 
before the top slab is placed. 

Each wing wall shall be constructed, if possible, as a monolith. Construc- 
tion joints, where unavoidable, shall be horizontal and so located that no joint 
will be visible in the exposed face of the wing wall above the ground line. 

(c) Girders, Slabs, and Columns. When the height of any point of web is 
more than three (3) feet from the bottom of the top slab to bottom of the web 
for ‘‘T’’ beams, or to construction joint for box girders, the top slab shall be 
poured independent of webs. 

Concrete in slab spans shall be placed in one (1) continuous operation for 
each span unless otherwise specified. 

Concrete in columns shall be placed in one (1) continuous operation, unless 
otherwise specified. The concrete shall be allowed to set at least twelve (12) 
hours before the succeeding pour is started. 

Before pouring concrete for superstructure, the forms on base of columns 
shall be exposed sufficiently to determine the character of the concrete in the 
columns. 


502.03.09 Pumping Concrete. Placement of concrete by pumping will 
not be permitted unless authorized in writing by the Engineer. The equipment 
shall be so arranged that no vibrations result which might damage freshly 
placed concrete. 

Where concrete is conveyed and placed by mechanically applied pressure 
the equipment shall be suitable in kind and adequate in capacity for the work. 
The operation of the pump shall be such that a continuous stream of concrete 
without air pockets is produced. When pumping is completed, the concrete 
remaining in the pipeline, if it is to be used, shall be ejected in such a manner 
that there will be no contamination of the concrete or separation of the 
ingredients. After this operation, the entire equipment shall be thoroughly 
cleaned. 

The use of aluminum conduit for concrete pumping is prohibited. 


502.03.10 Concrete Deposited Under Water. If conditions render it 
impossible or inadvisable, in the opinion of the Engineer, to dewater excava- 
tions before placing concrete, the Contractor shall deposit under water, by 
means of a tremie or a concrete pump, a seal course of concrete of sufficient 
thickness to thoroughly seal the cofferdam. The concrete shall be carefully 
placed in a compact mass and shall not be disturbed after being deposited. 
Still water shall be maintained at the point of deposit. 

The use of an aluminum tremie for placing concrete is prohibited. 
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A tremie shall consist of a watertight tube having a diameter of not less than 
ten (10) inches with a hopper at the top. When a batch is dumped into the 
hopper, the flow of concrete shall be induced by slightly raising the discharge 
end, always keeping it in the deposited concrete. 

Concrete pump discharge tubes and tremie tubes shall be equipped with a 
device that will prevent water from entering the tube while charging the tube 
with concrete. Such tubes shall be supported so as to permit free movement of 
the discharge end over the entire top surface of the work and to permit rapid 
lowering when necessary to retard or stop the flow of concrete. The tubes 
shall be filled by a method that will prevent washing of the concrete. The 
discharge end shall be completely submerged in concrete at all times and the 
tubes shall contain sufficient concrete to prevent any water entry. The flow 
shall be continuous until the work is completed and the resulting concrete seal 
shall be monolithic and homogeneous. 

Concrete deposited in water shall be Class A or Class AA with ten (10) 
percent extra cement added. The exact thickness of the seal will depend upon 
the hydrostatic head, bond and spacing of piles, size of cofferdam, and other 
related factors, but in no case shall the seal be less than two (2) feet in 
thickness, unless otherwise shown on the plans. Before dewatering, the 
concrete in the seal shall be allowed to cure for not less than five (5) days after 
placing. 

If a seal which is to withstand hydrostatic pressure is placed in water having 
a temperature below forty-five (45) degrees Fahrenheit, the curing time before 
dewatering shall be increased. Periods of time during which the temperature 
of the water has been continuously below thirty-eight (38) degrees Fahrenheit 
shall not be considered as curing time. After sufficient time has elapsed to 
insure adequate strength in the concrete seal, the cofferdam shall be dewatered 
and the top of the concrete cleaned of all scum, laitance, and sediment. Before 
fresh concrete is deposited, local high spots shall be removed as necessary to 
provide proper clearance for reinforcing steel. 


502.03.11 Construction Joints. Construction joints shall be made only 
where located on the plans or shown in the pouring schedule, unless otherwise 
approved by the Engineer. 

Construction joints where the placing of concrete is delayed until the 
concrete has taken its initial set and for which no expansion is provided, shall 
be planned in advance and shall be subject to approval by the Engineer. The 
placing of concrete shall be continuous from joint to joint. These joints shall 
be perpendicular to the principal lines of stress and, in general, located at 
points of minimum shear. Only joints shown on the plans will be permitted in 
a cantilevered member. Horizontal joints at piers and abutments, except 
where specified, shall generally be avoided, and when used shall not be 
located within two (2) feet of the normal water level. 

Unless otherwise specified, construction joints shall be struck off but not 
troweled. 

When making a horizontal construction joint, care shall be taken to have the 
concrete as dry as possible, and any excess water or creamy material shall be 
drawn off before the concrete sets. On all exposed surfaces, the line of the 
proposed joint shall be made truly straight by taking a temporary straightedge 
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on the inside of the form and pouring the concrete so that it will set flush with 
the edge as provided. 

To avoid visible joints as far as possible upon exposed faces the top surfaces 
of the concrete adjacent to the forms shall be smoothed with a trowel. Where a 
‘feather edge’’ might be produced at a construction joint, as in the sloped top 
surface of a wing wall, an insert form work shall be used to produce a blocked 
out portion in the preceding layer which shall produce an edge thickness of 
not less than six (6) inches in the succeeding layer. 

When the work is unexpectedly interrupted by breakdowns, storm, or other 
causes, and the concrete as placed would produce an improper construction 
joint, the Contractor shall either rearrange the freshly deposited concrete, or 
continue by hand mixing, if necessary, until a suitable arrangement is made 
for a construction joint. When such a joint occurs at a section on which there 
is shearing stress, he shall provide adequate mechanical bond across the joint 
by inserting reinforcing steel, or by some other means satisfactory to the 
Engineer, which will prevent a plane of weakness. 

In resuming work, the surface of the concrete previously placed shall be 
thoroughly cleaned of dirt, scum, laitance, or other soft or porous materials 
by one (1) of the following methods: 

(a) Concrete surface of fresh concrete (not more than eight (8) hours after 
placement) shall be cleaned with air and water jets in such a manner that the 
surface is thoroughly cleaned and the aggregate is not loosened. 

(b) Hardened concrete surface (more than eight (8) hours after placement) 
shall be cleaned by abrasive blast methods in such a manner that the aggregate 
is not loosened or the edges of the concrete shattered. 

The surface of the joint shall be thoroughly washed with clean water and the 
forms tightened to close contact with the previously placed work, after which 
the concreting may proceed. The surface of the joint shall be wet just prior to 
placing new concrete. 


502.03.12 Removal of Falsework and Forms. 
(a) General. 

1. Method of form removal likely to cause overstressing of the concrete 
shall not be used. Forms and their supports shall not be removed without the 
approval of the Engineer. Supports shall be removed in such a manner as to 
permit the concrete to uniformly and gradually take the stresses due to its own 
weight. 

2. Compressive strengths will be determined by Test Methods Nos. 
Nev. T475 and T428 and will be considered information tests only and not 
acceptance tests as described in subsection 501.02.04, *“‘Concrete Making 
Properties.”’ 


3. The time and strength requirements placed on falsework removal 
shall also pertain to the removal of earth fills used in lieu of falsework. The 
slopes of the earth fill shall also be retained as originally placed until the same 
time and strength requirements are met. 

4. Attention is directed to subsection 501.03.09, ‘‘Curing.”’ 

(b) Falsework. Falsework supporting any span of a simple span bridge 
shall not be released before ten (10) days after the last concrete, excluding 
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concrete above the bridge deck, has been placed. Unless otherwise permitted 
by the Engineer, falsework supporting any span of a continuous or rigid frame 
bridge shall not be released before ten (10) days after the last concrete, 
excluding concrete above the bridge deck, has been placed in that span and in 
the adjacent portions of each adjoining span for a length equal to at least one- 
half ('42) the length of the span where falsework is to be released. 

In the event of cold weather, all time requirements shall be increased one 
(1) day for every day the curing time is increased as prescribed in subsection 
501.03.10(b), ““Cold Weather—General.’’ 

Falsework for cast-in-place prestressed portions of structures shall not be 
released until after the prestressing steel has been tensioned, the ducts have 
been grouted, and the grout has been in place for twenty-four (24) hours. 

Falsework supporting any span of a continuous or rigid frame bridge shall 
not be removed until all required prestressing has been completed in that span 
and in the adjacent portions of each adjoining span for a length equal to at 
least one-half ('/2) the length of the span where falsework is to be released. 

Falsework for arch bridges shall be removed uniformly and gradually, 
beginning at the crown and working toward the springing, to permit the arch 
to take its load slowly and evenly. Falsework for adjacent arch spans shall be 
struck simultaneously. 

Falsework supporting overhangs, deck slabs between girders and girder 
stems which slope forty-five (45) degrees or more off vertical shall not be 
released before seven (7) days after the deck concrete has been placed. 

Falsework supporting the sides of the girder stems which slope less than 
forty-five (45) degrees off vertical may be removed prior to placing deck slab 
concrete, providing a reshoring system is installed. The reshoring system 
shall consist of lateral supports which are designed to resist all rotational 
forces acting on the stem, including those caused by the placement of deck 
slab concrete. Such lateral supports shall be installed immediately after each 
form panel is removed and prior to the release of supports for the adjacent 
form panel. 

Falsework for bent caps which will support steel or precast concrete girders 
shall not be released before seven (7) days after the cap concrete has been 
placed. Girders shall not be erected onto such bent caps until the concrete in 
the cap has attained a compressive strength of two thousand six hundred 
(2,600) pounds per square inch or eighty (80) percent of the specified 
strength, whichever is higher. 

In addition to the above requirements, no falsework for bridge spans shall 
be released until the supported concrete has attained a compressive strength of 
two thousand six hundred (2,600) pounds per square inch or eighty (80) 
percent of the specified strength, whichever is higher. 

Falsework for box culverts and other structures with decks lower than the 
roadway pavement and with span lengths of fourteen (14) feet or less shall not 
be released until the last placed concrete has attained a compressive strength 
of one thousand five hundred (1,500) pounds per square inch, provided that 
curing of the concrete is not interrupted. Falsework removal for other box 
culverts shall conform to the requirements for release of bridge falsework. 

Falsework for arch culverts shall not be released before forty (40) hours 
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after the supported concrete has been placed. All falsework materials shall be 
removed at least two (2) feet below the surface of the original ground or 
original stream bed. When falsework piling is driven within the limits of ditch 
or channel excavation areas, the falsework piling within such areas shall be 
removed to at least two (2) feet below the bottom and side slopes of said 
excavated areas. 

All debris and refuse resulting from the work shall be removed and the 
premises left in a neat and presentable condition. 

(c) Forms. Forms on parapets and curbs shall not be removed until 
concrete has set sufficiently to prevent distorting or cracking. 

Forms for columns, walls, sides of beams, girders, and all other parts, 
which are not subjected to stress, shall not be removed until the concrete has 
reached a minimum age of twelve (12) hours. 

Forms which are subjected to stresses shall not be removed until the 
requirements of (b) above have been satisfied, unless otherwise approved by 
the Engineer. 

Form removal and replacement with shoring will not be permitted, except 
as provided in (b) above. 


502.03.13 Expansion and Fixed Joints and Bearings. Bridge expan- 
sion joints shall comply to the tolerances specified for bridge decks in 
subsection 502.03.16, “‘Finish of Horizontal Surfaces.’’ 

All joints shall be constructed according to details shown on the plans and 
the following: 

(a) Open Joints. Open joints shall be placed in the locations shown on the 
plans and shall be constructed by the insertion and subsequent removal of a 
wood strip, metal plate, or other approved material. The insertion and 
removal of the template shall be accomplished without chipping or breaking 
the corners of the concrete. Reinforcement shall not extend across an open 
joint unless so specified on the plans. 

(b) Filled Joints. Poured expansion joints shall be constructed similar to 
open joints. When premolded types are specified, the filler shall be placed in 
correct position as the concrete on one (1) side of the joint is placed. When the 
form is removed, the concrete on the other side shall be placed. 

In order to obtain proper bond between the concrete and joint fillers, the 
Contractor will be required to carry on his operations in a manner which will 
insure that joint recesses are free of curing compound at the time the joint 
material is placed. 

(c) Steel Joints. The plates, angles, or other structural shapes shall be 
accurately shaped, at the shop, to conform to the section of the concrete floor. 
The fabrication and painting shall conform to the requirements of these 
specifications covering those items. When called for on the plans or in the 
special provisions the materials shall be galvanized in lieu of painting. Care 
shall be taken to insure that the surface in the finished plane is true and free of 
warping. Positive methods shall be employed in placing the joints to keep 
them in correct position during the placing of the concrete. The opening at 
expansion joints shall be that designated on the plans at normal temperature, 
and care shall be taken to avoid impairment of the clearance in any manner. 
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(d) Waterstops. Waterstops shall be furnished and installed in accordance 
with the details shown on the plans. The edge of the waterstop shall be 
supported in a manner satisfactory to the Engineer. 

Waterstops shall be manufactured from either natural rubber, synthetic 
rubber, or polyvinyl chloride (PVC), at the option of the Contractor. Materi- 
als shall conform to the requirements of subsection 707.03.03, ‘“Waterstops.”’ 

Waterstops shall be manufactured with an integral cross section which shall 
be uniform within plus or minus one-eighth ('/s) inch in width, and the web 
thickness or bulb diameter, within plus one-sixteenth ('/16) inch and minus 
one-thirty-second ('42) inch. No splices will be permitted in straight strips. 
Strips and special connections pieces shall be well cured in a manner such that 
any cross section shall be dense, homogeneous, and free from all porosity. All 
junctions in the special connection pieces shall be full molded. During the 
vulcanizing period the joint shall be securely held by suitable clamps. The 
material at the splices shall be dense and homogeneous throughout the cross 
section. 

Field splices for either natural or synthetic rubber waterstops shall be either 
vulcanized; mechanical, using stainless steel parts; or made with a rubber 
splicing union of the same stock as the waterstop, at the option of the 


Contractor. All finished splices shall have a full size tensile strength of 600 
(width in inches) pounds. 


6 

Field splices for polyvinyl chloride waterstops shall be formed by heat 
sealing the adjacent surfaces in accordance with the manufacturer’s recom- 
mendations. A thermostatically controlled electric source of heat shall be used 
to make all splices. The heat shall be sufficient to melt but not char the plastic. 

Waterstops, when being installed, shall be cut and spliced at changes in 
direction as may be necessary to avoid buckling or distortion of the web or 
flange. 

(e) Bearing Devices. Bearing plates, bars, rockers, assemblies, and other 
expansion or fixed devices shall be constructed in accordance with the details 
shown on the plans and shall be hot-dip galvanized after fabrication in 
accordance with Section 715, “‘Galvanizing.”’ Structural steel and cast steel 
shall conform to the provisions in Section 506, ‘‘Steel Structures,’’ for these 
items. 

The bearing plates shall be set level and the rockers or other expansion 
devices shall be set to conform to the temperature at the time of erection or to 
the setting specified. 

When bearing assemblies or masonry plates are shown on the plans to be 
placed (not embedded) directly on concrete, the concrete bearing areas shall 
be constructed slightly above grade and shall be finished by grinding or other 
approved means to a true level plane which shall not vary perceptibly from a 
straightedge placed in any direction across the area. The finished plane shall 
not vary more than one-eighth ('/s) inch from the elevation shown on the 
plans. 

When elastomeric bearing pads, elastic bearing pads, or preformed fabric 
pads are shown on the plans, the concrete surfaces on which pads or packing 
are to be placed shall be wood float finished to a level plane which shall not 
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vary more than one-sixteenth (‘/i6) inch from a straightedge placed in any 
direction across the area. The finished plane sha!! not vary more than one- 
eighth ('/s) inch from the elevation shown on the plans. 

Where bearing assemblies or masonry plates are shown on the plans to be 
placed on grout pads, they shall be placed in accordance with the provisions in 
subsection 506.03.28, “‘Bearing and Anchorage.”’ 

(f) Elastomeric Bearing Pads. Pads shall be plain or laminated as indi- 
cated on the plans. Laminated pads shall consist of alternate laminations of 
elastomer and metal or elastomer and fabric bonded together in accordance 
with Section 725, ‘‘Elastomeric Bearing Pads.’’ If no lamination increment is 
indicated the pads shall be laminated every one-half (‘/2) inch. 

Elastomeric bearing pads shall be of the durometer indicated on the plans. 
If no durometer is indicated, the pads shall be fifty (50) durometer. 

Pads shall be installed where designated on the plans. 

(g) Preformed Elastomeric Joint Seal (Compression Joint Seal). 1. Gen- 
eral. This work shall consist of furnishing and installing preformed elasto- 
meric joint seals with a lubricant adhesive. The seals shall be installed at 
locations and as detailed on the plans and in accordance with these specifica- 
tions. 

2. Materials. Preformed elastomeric joint seals shall conform to 
ASTM Designation D3542. The seals shall consist of a multiple-web design, 
function only by compression between the faces of the joint, allow for 
movement of the bridge, and seal the joint against admission of moisture. The 
minimum nominal depth of the seal shall be at least ninety-five (95) percent of 
the uncompressed width. The movement rating of each seal, as determined by 
ASTM Designation D3542, shall be not less than the movement rating as 
shown on the plans. ; 

The lubricant-adhesive shall conform to ASTM Designation D4070. 

3. Joint Preparation. Preformed elastomeric joint seals shall be 
installed in saw cut grooves as shown on the plans, or as directed by the 
Engineer. The sides of saw cut grooves shall be cut simultaneously to a 
uniform width and depth. All debris, concrete spillage, and foreign material 
shall be removed from the groove. The Contractor shall repair all spalls, 
fractures, or voids in the concrete surfaces of the joint groove. The lips of the 
saw cut shall be bevelled one-fourth ('/4) inch by grinding. Prior to placement 
of the seal, the joint shall be cleaned by abrasive blast cleaning and the residue 
removed by high pressure air jets. Water stops shall be protected from the 
abrasive blasts. 

Saw cutting is not required for armored metal joints. Joints installed in 
curbs, sidewalks, barrier rails, or railings will not require saw cutting pro- 
vided the grooves are formed to the same dimensions as the saw cutting of the 
deck. 

4. Installation. Shop splices shall have no visible offset of exterior 
surfaces, and shall show no evidence of bond failure. Field splices shall not be 
allowed. 

At the open ends of the seal, each cell shall be filled to a depth of three (3) 
inches with an open cell polyurethane foam or other means as approved by the 
Engineer. 
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The seal shall be installed with equipment which will not twist or distort 
the seal, elongate the seal longitudinally or otherwise cause damage to the seal 
or to the concrete forming the groove. 

Lubricant-adhesive shall be liberally applied to the sides of the seal and 
vertical surfaces of the groove immediately prior to installation, in accordance 
with directions furnished by the manufacturer. No material shall be used 
which has skinned over or which has settled in the containers, to the extent 
that it cannot be easily redispersed by hand stirring to form a smooth uniform 
product. 

After installation the top edges of the seal shall be in a plan. normal to the 
sides of the groove. ia ate Wien 

5. Certification. A Certificate of Compliance, isk naparee bi a certi- 
fied test report, shall be furnished for each lot of preformed elastomeric joint 
seal and lubricant-adhesive. The certified test report for the elastomeric joint 
seal shall include the movement rating of the seal. The testing shall be 
performed by the manufacturer or an independent testing agency. 

The Engineer at his option may sample each lot of prefabricated joint seal 
and/or lubricant adhesive. Joint seal samples shall be twenty-four (24) inches 
in length. Samples shall be taken at random from stock at the jobsite or at a 
location acceptable to the Engineer and the manufacturer. 

The Certificates of Compliance and certified test results shall be submit- 
ted to the Engineer thirty (30) days in advance of proposed use. The Engineer 
at this time will determine if sampling is required. 


502.03. 14 Curing. Curing of formed concrete shall conform to the 
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fter removal of forms, al fhietabt ties Yeats those 
re forming shall be cut back and patched. Honeycomb 
shall be removed and patched. When honeycomb is determined by the 
Engineer to be excessive, it shall be sufficient cause for rejection of all or a 
part of the structure. 

Loose or broken material shall be chipped away until a dense, uniform 
surface exposing solid coarse aggregate is obtained. Feather edges shall be cut 
away to form a face perpendicular to the surface being patched. All surfaces 
of the cavity shall be thoroughly ‘saturated with water. Contact surfaces shal 
be coated with an approvec ing agent. Bonding agent may be mixed with 
mortar in lieu ‘of coating the contact surfaces. ys 

Patching mortar shall consist of one (1) part cement and two (2) parts sand. 
The mortar shall. contain only enough water to permit placing and packing. 
White cement or other approved tinting materials shall be used on all surfaces 
where an ‘‘ordinary finish”’ is final. For patching large or deep areas, coarse 
aggregate shall be added to the patching mortar. 

The patching mortar shall be thoroughly tamped into place. Mortar may be 
placed pneumatically when approved by the Engineer. The surface of the 
mortar shall be floated with a wooden float before initial set takes place. The 
patch shall present a neat and workmanlike appearance. 
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The patched surface shall be cured by one (1) of the methods described in 
subsection 5011.03.09, “‘Curing.’’ 

Patching is the only treatment required for those portions of the structure 
below ground. 

When an item of “‘Concrete Bridge Deck Repair’’ is included in the 
proposal, the Contractor shall notify the Engineer two (2) weeks in advance of 
the anticipated date that the existing bridge deck(s) will be exposed and 
available for inspection and testing to determine the extent of defective areas 
requiring repair. 

Re wii 







eas to be repaired shall be designated by the Engineer. The 
concrete shall then be broken and removed to such depth that sound concrete 
is exposed over the entire area. Edges of the patch area shall be excavated in a 
manner that will result in an approximately vertical face and a ‘“‘feather edge”’ 
will not be permitted. Saw cutting around the perimeter of a patch will not be 
permitted due to the possibility of cutting reinforcing steel. Regardless of the 
method employed to excavate the area to be patched, care shall be exercised to 
prevent damage to reinforcing steel and concrete which will remain in place. 
(b) Extensive rust shall be removed from reinforcing steel as directed by the 
Engineer. 

(c) After loose material has been removed, the excavation shall be blown 
out with compressed air or flushed with water. Excess water shall be 
: removed. In the event compressed air is used, extreme care must be exercised 
\yr insure that no oil from the compressor is deposited on the contact surface 
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tions and instructions. 


(e) Several different concrete mixtures shall be used, depending on the 
depth of the patch. For purposes of determining the concrete mixture suitable 
for a given patch, the following specifications will apply for “‘thin’’ patches 
(two (2) inches and less in depth) and ‘‘normal’’ patches (over two (2) inches 
























in depth). However, ,a be 
Geen. epoxy must be suitable for use reeze-thaw environments, must 
be formulated for use in monding the epoxy concrete (0 ol Portland cement 
ea and must be able to provi eight (28) d ive 
.S.1. or fe ,900) 


he epoxy and the 
e approved by the Engineer before use. 
Thin patches (two (2) inches and less in depth): 
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Fist 7 Thickness of Patch sty 


1)" Mg ar 
citer ci emt ee | OS TEE Oe eae ete ee | See 94 Ibs. 94 Ibs. 94 Ibs. 
Total water 5 gals. sk. (includes free 
Le LORRS WAG | Cpe yy col ki ot an miue detente —dibpmpsreiah seepeeamunen teal; mee mua 42 Ibs. 42 Ibs. 42 Ibs. 
Aggregate* 
Fre. ye ie ARO Sie FE OSE OE CG Lah a ere 190 Ibs. 170 lbs. 190 lbs. 
Coansem fapret bites y sci cc tel Sep perdd iy abe Wee hoe 115 lbs. 170 Ibs. 280 lbs. 
RO BMT ZO. 0 it 2 SR Cee URE A Sea PU RAT On- Wee gu pe i ge 

*Based on saturated surface dry aggregate, specific gravity 2.65. 

re Wl A ese Ga yh EC EE) ee tinh acaripoel cammdeeteninettin nd cceiamciapsemh tobe oilst seer tr 4-7 percent 

Si tiraipseek ets cee AA Ce SN) a ee Under 70° F. 1”-2” 


Over 70° F, 3"-4" 


Normal patches (over two (2) inches in depth): 
Class A or EA concrete, as determined by the Engineer, conforming to the requirements of 
Section 501 of these specifications. . 


(f) A vibrating screed shall be used to consolidate all patching concrete 
regardless of thickness and the use of a bull float will not be permitted. Except 
as hereinafter set forth for joints, the finish obtained by the vibrating screed 
shall be considered the final finish. 

(g) All joints in the original slab shall be duplicated and joints shall be 
provided between the patch and any abutting slabs in a manner that will allow 
the patch to move identically with the base slab. 

(h) Curing shall commence immediately upon completion of finishing. 
Curing shall be in accordance with subsection 501.03.09(b), ‘‘Water 
Method,’ except that such curing shall continue for a minimum of four (4) 
hours after finishing. Upon completion of the above curing period, an 
approved membrane curing compound shall be applied in accordance with 
subsection 501.03.09(c), ‘‘Curing Compound Method.”’ 


5502.03.16 Finish of Horizontal Surfaces. Concrete bridge decks shall 
be struck off with a template immediately after pouring to provide the proper 
crown and shall be finished to a smooth even surface by means of both 
longitudinal and transverse wooden floats, or other suitable means. When a 
transversely broomed finish is used, the allowable variations noted herein 
shall be independent of the depth of the broom marks. No variations will be 
permitted that will tend to prevent complete drainage on all parts of the deck. 
The surface shall be corrected by grinding off the high spots, or other 
approved method, as may be required in order to conform to these limits. An 
edging tool shall be used at expansion joints and deck edges not armored. 

Approach slabs to concrete bridges shall be finished to the tolerances 
specified for bridge decks. 


FINISHING BRIDGE DECKS 


A smooth riding surface of uniform texture, true to the required grade and 
cross section, shall be obtained on all bridge roadway decks. The Contractor 
shall use finishing machines conforming to the requirements specified herein 
for finishing bridge roadway deck concrete. Hand tools may be used to 
supplement finishing machines when permitted by the Engineer. 
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Finishing of concrete placed in bridge decks shall consist essentially of 
striking off the surface of the concrete as placed and floating with longitudinal 
floats the surface so struck off. 

The placing of concrete in bridge roadway decks will not be permitted until 
the Engineer is satisfied that the rate of producing and placing concrete will be 
sufficient to complete the proposed placing and finishing operations within the 
scheduled time, that experienced finishing machine operators and concrete 
finishers are employed to finish the deck, that fogging equipment and all 
necessary finishing tools and equipment are on hand at the site of the work and 
in satisfactory condition for use. Finishing machines shall be set up sufh- 
ciently in advance of use to permit inspection by the Engineer during the 
daylight hours before each pour. 

The adjustment and operation of deck finishing machines shall be verified 
by moving the machine over the full length of the deck section to be placed 
and traversing the float completely across all end bulkheads before placement 
of concrete is begun. 

Unless adequate lighting facilities are provided by the Contractor, the 
placing of concrete in bridge decks shall cease at such time that finishing 
operations can be completed during daylight hours. 

Supports for rails for the support of finishing machines shall be completely 
in place and firmly secured for such a length that will insure continuity of 
operations for concrete placement before placing of concrete will be permit- 
ted. Rails for finishing machines shall extend beyond both ends of the length 
of concrete placement to a distance that will permit the float of the finishing 
machine to fully clear the concrete to be placed. Rails shall be adjustable for 
elevation and shall be set to elevations, with allowance for anticipated settle- 
ment, camber, and deflection of falsework, as required to obtain a bridge 
roadway deck true to the required grade and cross section. Rails shall be of a 
type and shall be so installed that no springing or deflection will occur under 
the weight of the finishing equipment, and shall be so located that finishing 
equipment may operate without interruption over the entire bridge roadway 
deck being finished. Rails shall be adjusted as necessary to correct for 
unanticipated settlement or deflection which may occur during finishing 
operations. 

Should settlement or other unanticipated events occur, which in the opinion 
of the Engineer would prevent obtaining a bridge deck conforming to the 
requirements of these specifications, placing of deck concrete shall be discon- 
tinued until corrective measures satisfactory to the Engineer are provided. In 
the event satisfactory measures are not provided prior to initial set of the 
concrete in the affected area, the placing of concrete shall be discontinued and 
a bulkhead installed at a location determined by the Engineer. All concrete in 
place beyond the bulkhead shall be removed. 

Unless otherwise permitted by the Engineer, bridge deck concrete shall be 
placed and struck off in a uniform heading approximately parallel to the 
bridge pier or bent caps. The rate of placing concrete shall be limited to that 
which can be finished before the beginning of initial set, except that concrete 
for the deck surface shall not be placed more than ten (10) feet ahead of strike 
off. Strike off and consolidation shall be completed within fifteen (15) minutes 
after the concrete is in place. 


{ 302 ] 


CONCRETE STRUCTURES 502 


After the concrete has been placed and consolidated, the surface of the 
concrete shall be carefully struck off by means of a self-propelled mechanical 
finishing machine operating on rails. 

Following strike off. longitudinal floating of the concrete shall be performed 
by means of a hand-operated pipe float or float board or a finishing machine 
equipped with a longitudinal float. The longitudinal float on the finishing 
machine shall have a length of not less than eight (8) feet nor more than twelve 
(12 tee 

Finishing machines used for strike off having a wheel base six (6) feet or 
less shall be followed by hand-operated longitudinal floating. All the provi- 
sions in this section pertaining to hand-operated float boards shall apply to 
float boards when used for longitudinal floating. 

Longitudinal floats, either hand-operated or machine-operated, shall be 
used with the long axis of the float parallel to the centerline of the bridge 
roadway. The float shall be operated with a combined longitudinal and 
transverse motion planing off the high areas and floating the material removed 
into the low areas. Each pass of the float shall lap the previous pass by one- 
half ('/2) the length of the float. Floating shall be continued until a smooth 
riding surface is obtained. 

Hand-operated float boards shall be from twelve (12) feet to sixteen (16) 
feet long, ribbed and trussed as necessary to provide a rigid float, and shall be 
equipped with adjustable handles at each end. The float shall be wood, not 
less than one (1) inch thick and from four (4) inches to eight (8) inches wide. 
Adjusting screws spaced not to exceed twenty-four (24) inches on centers 
shall be provided between the float and the rib. The float board shall be 
maintained free of twist and true at all times. 

Hand-operated float boards shall be operated from transverse finishing 
bridges. The finishing bridges shall span completely the roadway area being 
floated and a sufficient number of finishing bridges shall be provided to permit 
operation of the floats without undue delay. Not less than two (2) transverse 
finishing bridges shall be provided when hand-operated float boards are used. 
When a finishing machine is used for longitudinal floating, one (1) finishing 
bridge equivalent to the transverse finishing bridge specified herein shall be 
furnished for use by the Engineer. 

All finishing bridges shall be of rigid construction and shall be free of 
wobble and springing when used by the operators of longitudinal floats and 
shall be easily moved. 

In advance of curing operations, the concrete surface shall be first textured 
with a drag strip of burlap and then with a mechanical spring steel tine device 
which will form grooves transversely to the centerline. The tines shall be 
rectangular in cross section, three thirty-seconds (7/32) to one-eighth ('/s) inch 
wide and four (4) to five (5) inches long. Tines shall be spaced one and one- 
half (1'/2) inches center to center and be of sufficient thickness and resilience 
to result in grooves one-eighth ('/s) to one-fourth (1/4) inch deep in the finished 
concrete bridge deck. 

The speed of the tine machine shall be slow enough so that the tines will 
penetrate the surface to the desired length, yet fast enough so the machine can 
keep up with the concrete placement operation. 
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A one (1) inch gap shall be left between each tine strip to prevent overlap- 
ping the tined surface and producing a weak surface area. 

The surface adjacent to the curb or barrier rail shall be finished to a smooth 
troweled texture approximately twelve (12) inches from the face of the curb or 
barrier rail on the low side or sides of the deck as approved by the Engineer. 

Fogging equipment to be furnished shall be capable of applying water to the 
concrete in the form of a fine fog mist in sufficient quantity to curb the effects 
of rapid evaporation of mixing water from the concrete on the deck resulting 
from wind, high temperature, or low humidity, or a combination of these 
factors. The fog mist shall be applied at the times and in the manner directed 
by the Engineer. 

Immediately following completion of the deck finishing operations, the 
concrete in the deck shall be cured as specified in subsection 501.03.09, 
‘*Curing.”’ 

The finished surface of the concrete shall be tested by means of a straight- 
edge twelve (12) feet long. The surface shall not vary more than one one- 
hundredth (0.01) foot from the lower edge of the straightedge. All high areas 
in the hardened surface in excess of one one-hundredth (0.01) foot as 
indicated by testing shall be removed by abrasive means. After grinding by 
abrasive means has been performed, the surface of the concrete shall not be 
smooth or polished but shall have a surface texture satisfactory to the Engi- 
neer. Ground areas shall be of uniform texture and shall present neat and 
approximately rectangular patterns. 

Where the concrete of the bridge deck is to be covered by bituminous 
surfacing, earth, or other cover, one (1) inch or more in thickness, the surface 
of the concrete shall not vary more than three one-hundredths (0.03) foot from 
the lower edge of the twelve (12) foot straightedge. 

Bridge deck surfaces under the curbs, railings, and sidewalks shall be 
struck off to the same plane as the roadway and left undisturbed when future 
widening is shown on the plans. 

The top and face of the finished parapet and curb shall be true and straight, 
and the top surface shall be of uniform width, free from humps, sags, or other 
irregularities. When a straightedge twelve (12) feet long is laid on top of the 
face of the curb or on the face of the parapet, the surface shall not vary more 
than one-eighth ('/s) inch from the theoretical grade or alignment in twelve 
(12) feet, except that proper allowance shall be made for curves and camber. 


502.03.17 Formed Surfaces Requiring Finishing. Surfaces requiring a 
‘‘fine surface finish’’ (FSF) or ‘‘exposed aggregate finish’’ will be noted on 
the plans. All exposed surfaces of structures not requiring a fine surface or 
exposed aggregate finish shall be given an ordinary surface finish unless 
otherwise specified on the plans or in these specifications. Only exposed 
surfaces of structures, to one (1) foot below finished grade, will require 
finishing (ordinary or fine). 

The inside of the culvert barrels, except for a horizontal distance into the 
ends equal to the height when the end of culvert may be seen from a travelled 
way, will not be defined as an exposed surface. 


502.03.18 Ordinary Surface Finish. The surface shall have all holes 
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left by form ties and all other holes one-fourth (1/4) inch or more in largest 
diameter repaired in accordance with subsection 502.03.15, ‘‘Patching.’’ The 
surface shall be true and even, free from stone pockets, depressions, or 
projections beyond the surface. All fins and projections shall be knocked off 
or ground flush. Offsets greater than one-eighth ('/s) inch shall be filled or 
tapered back to present a smooth appearance. All patches shall be of such 
color and appearance that will blend with the surrounding surface. 

Except as provided herein, all form bolts and any metal placed for the 
convenience of the Contractor shall be removed to a depth of at least one (1) 
inch below the surface of the concrete. All rock pockets and other unsound 
concrete shall be removed. The resulting holes or depressions shall be cleaned 
and filled with mortar. Form bolts projecting into the cells of box girders need 
not be removed unless deck forms are removed from the cells, in which case 
such bolts shall be removed flush with the surface of the concrete. 

If rock pockets, in the opinion of the Engineer, are of such an extent or 
character as to affect the strength of the structure materially or to endanger the 
life of the steel reinforcement, he may declare the concrete detective and 
require the removal and replacement of the portions of the structure affected. 


502.03.19 Fine Surface Finish. Where it is indicated on the plans that a 
fine surface finish is required, the finish shall conform to the requirements for 
‘“‘bonded grout finish’’.or “‘class 1 surface finish.’’ The type of fine surface 
finish shall be as called for on the plans. Before any fine surface finish is 
applied, the surface shall first receive an ordinary surface finish. 
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The finish shall be of such consistency and composition that it will provide a 
uniform appearance in color and texture when applied as specified below, and 
shall meet the requirements set forth in Section 727, ‘“‘Concrete Surface 
Finishing Material.”’ 
The Contractor shall furnish t 
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advance-of placing the material... 







e€ grout s be applied onventional spray equipment 
with a one-quarter ('/4) inch round spray head. Material shall be supplied by 
either a surge pump with a twelve (12) to one (1) ratio or an auger type pump, 
with air pressure sufficient to achieve uniform texture. Worn spray heads shall 
be replaced as required to achieve a uniform finish. 
Application. shall be a 
per gallon. 
The 







are feet 
| present a uniform appearance. 

will be as shown on the plans. 
Where the color of the bonded grout finish that is to be applied is not indicated 
on the plans it shall conform to Federal Galery {0 37875 . as shown in Table IX 
of Federal Standard No. 595a. | 
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Surfaces of concrete shall be thoroughly cleaned just before applying 
bonded grout finish. This may be accomplished by: 

1. Application of a ten (10) percent solution of muriatic acid or a 
twenty-five (25) percent zinc sulfate solution, which shall be applied as to 
completely remove any oily film and to lightly etch the surface; or 

2. Thorough cieaning by approved abrasive as required to remove all 
oily film. 

Following cleaning, the surface shall be thoroughly rinsed with clean water. 
Surface to be finished need not be completely dry, but may be damp, prior to 
application of finish. 

CAUTION: Do not apply finish unless temperature is at least forty (40) 
degrees Fahrenheit and is rising. Application shall be stopped if temperature 
is forty (40) degrees Fahrenheit and is dropping. 

(b) Class 1 Surface Finish. Class 1 surface finish shall consist of finishing 
the surfaces of the structure as necessary to produce smooth, even surfaces of 
uniform texture and appearance, free of unsightly bulges, depressions, and 
other imperfections. The degree of care in building forms and character of 
materials used in form work will be a contributing factor in the amount of 
additional finishing required. 

After completion of the ordinary surface finish, areas which do not exhibit 
the required smooth, even surface of uniform texture and appearance shall be 
sanded with power sanders or other approved abrasive means until smooth, 
even surfaces of uniform texture and appearance are obtained. The use of 
power carborundum stones or disks may be required to remove bulges and 
other imperfections. 

The Engineer shall be the Sole cRe. as, to the amount OL dasting’ required. 


502.03.20 Formed Exposed Rotreentc Finish. Where it is indicated on 
the plans that specific portions of structures are to receive an exposed | 
aggregate finish, said exposed aggregate finish shall conform to the following 
requirements: 

Forms for surfaces which are to receive an exposed aggregate finish shall be 
given a minimum of two (2) coats of retardant of sufficient strength to cause a 
one-fourth ('/4) inch (total) etch to the finished surface. The retardant shall be 
Ag Reveal, Preco “*Hi-V,’ Preco ‘“Tuf-Cote,’ Sonaborne, or an approved 
equal. eB . 

Forms shall be removed from all concrete surfaces requiring an exposed 
aggregate finish within fourteen (14) da 's after placement of the concrete. 

After stripping the forms, or as soon thereafter as practicable as determined 
by the Engineer, the concrete shall be washed to remove all loose material and 
otherwise cleaned to provide the specified etch (one-fourth ('/4) inch) as 
approved by the Engineer. 

Normally, a minimum amount of sandblasting will be permitted for blend- 
ing purposes only. Should major amounts of sandblasting bg required, the 
entire area shall be so treated subject to approval by the Engineer. Sandblast- 
ing, if permitted or required by the Engineer, shall be accomplished as soon 
after completion of the washing phase as is practical as determined by the 


ares 
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Prior to placing concrete in any area which is to have an exposed aggregate 
surface as specified above, the Contractor shall construct a two (2) foot by two 
(2) foot exposed aggregate test panel. This panel shall be used to test the 
acceptability of the exposed aggregate finish and upon approval by the 
Engineer, shall become a referee panel and the property of the Department. 
Rejected panels shall be replaced by new samples, for approval by the 
Engineer. All exposed aggregate surfaces shall conform to the referee panel. 


502.03.21 Live Loads. Live loads such as traffic or dead loads such as 
superimposed earth loads shall not be allowed on post-tensioned structures 
until all post-tensioning has been completed and the concrete has reached an 
age of fourteen (14) days and it has reached the twenty-eight (28) day strength 
required. 

Live loads such as traffic or dead loads such as superimposed earth loads or 
steel beams shall not be allowed on any portion of a conventionally reinforced 
structure until concrete has reached an age of fourteen (14) days and it has 
reached the twenty-eight (28) day strength required. Live loads may be 
allowed on a conventionally reinforced structure when the concrete has 
reached an age of eight (8) days and the twenty-eight (28) day strength 
required in cases where Type III (high-early strength) cement is used with the 
approval of the Engineer. Approach slabs shall be treated as concrete paving 
under Section 409 of these specifications. 

In the event of cold weather, the above specified time requirement shall be 
increased one (1) day for every day the curing time is increased as prescribed 
in the subsection 501.03.10(b), ‘“‘Cold Weather—General.’’ 

In case the concrete does not reach the desired strength within the time 
specified, the Engineer shall determine when the strength is adequate to carry 
live loads. 


502.03.22 Permanent Concrete Barrier Rail. Concrete barrier rail of 
the type shown on the plans shall be constructed by either of the following 
methods provided satisfactory results are obtained. Combining cast-in-place 
and extruded barrier rail within a given “‘run’’ will not be permitted unless 
otherwise approved by the Engineer. 

Concrete barrier rails shall present a smooth, uniform appearance in the 
final position and shall conform to the horizontal and vertical lines shown on 
the plans. 

Construction methods shall conform to the following: 

(a) Cast-in-Place. Concrete barrier rails constructed by casting-in-place 
shall conform to the provisions in this section of these specifications. 

(b) Extrusion Method. Concrete barrier rails constructed by using an 
extrusion machine or other similar type equipment shall be of well compacted 
dense concrete and the exposed surfaces shall conform to the requirements in 
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this section of these specifications. The contractor may be required to furnish 

evidence of successful operation of the extrusion machine or other equipment 
: PEN Nagle Wer mer i Seg Nes ft gs SEDO Pe hie ee eee b ‘3 ipa 

_ prior to commencement of work. | “ mer a eee 


The concrete shall be vibrated, rammed, tamped, or worked wi th 


appliances until the concrete has been consolidated to the maximum practica- 
ble density, free of rock pockets, and snug against the pre-formed surfaces. In 
conjunction with said method of consolidation, the equipment shall be oper- 
ated under sufficient uniform restraint to forward motion to produce the 
required consolidation. 

The concrete shall be of such consistency that after extrusion it will 
maintain the shape of the barrier rail without support. 

The grade for the top of the concrete barrier rail shall be indicated by an 
offset guideline set by the Contractor from survey marks established by the 
Engineer. The forming portion of the extrusion machine shall be readily 
adjustable horizontally and vertically during the forward motion of the 
machine to conform to the predetermined grade line. A grade line gage or 
pointer shall be attached to the machine in such a manner that a continual 
comparison can be made between the barrier rail being placed to the estab- 
lished grade line as indicated by the offset guide line. 

Instead of the above method for maintaining the barrier rail grade, the 
extrusion machine may be operated on rails or forms set at a uniform depth 
below the predetermined finished top of the barrier grade, or on existing 
pavement or bridge decks. 

Expansion joints will be required only at structures. 

Expansion joints of the width shown on the plans may be constructed by 
sawing through the barrier section to its full depth. Insertion of joint filler will 
not be required. 

When expansion joints are not constructed by sawing, the expansion joints 
shall be constructed as provided in these specifications. 

If sawing or forming joints is performed before the concrete has hardened, 
the adjacent portions of the barrier rail shall be supported firmly with close 
fitting shields. 

If the optional horizontal construction joint is used and the footing is poured 
immediately ahead of the extruded portion of the barrier rail, the required 
eight (8) inch dowels may be omitted provided the barrier is placed before the 
concrete in the footing has attained the initial set. 

If extrusion methods of placement are used, the horizontal reinforcing bars 
shall be placed continuously. 







502.03.23 Portable Precast Concrete Barrier Rail. When required in 
the contract documents or ordered by the Engineer, the Contractor shall 
provide portable precast concrete barrier rail for protection of the public, or 
the work. The portable precast concrete barrier rail shall be new construction 
or State-furnished if so specified. 

If new portable precast concrete barrier rail is specified, all of the applica- 
ble requirements of the plans and these specifications shall apply to the 
construction of said barrier rail. 

If State-furnished material is specified, material on hand will be made 
available to the Contractor at locations specified in the contract documents 
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and it shall be the Contractor’s responsibility to obtain said material from 
storage. 

In either case, all materials shall be removed and stockpiled at the locations 
specified in the contract documents when the portable precast concrete barrier 
rail is no longer required for public safety or guidance, or for protection of the 
work, and said portable precast concrete barrier rail shall remain or become 
the property of the State. 

Portable precast concrete barrier rail shall not be anchored except at the 
terminal panel as shown on the plans. 

A “‘fine surface finish’’ is not required on portable precast concrete barrier 
rail. 

Portable precast concrete barrier rail shall be reflectorized by placement of 
a two (2) way reflector in the center of each barrier rail section and located on 
top of the rail. Color of the reflectors shall conform to the requirements of the 
MUTCD Manual. 

‘*Rent portable precast concrete barrier rail’’ shall conform to the require- 
ments of Section 625, “‘Construction Signs.”’ 


502.03.24 Precast Concrete Box Culverts. When provided in the spe- 
cial provisions, the Contractor shall have the option of furnishing precast 
reinforced concrete box culverts in lieu of the cast-in-place method. 

When the precast option is permitted and selected for use, or when the 
precast method is mandatory as provided in the special provisions, this work 
shall consist of furnishing and installing square or rectangular shaped precast 
reinforced concrete boxes at locations shown on the plans or established by 
the Engineer and in accordance with the requirements of these specifications, 
and as shown on the plans. 


Square or rectangular precast reinforced concrete boxes shall conform to 
the specifications of AASHTO Designation M259 or M273, as controlled by 
the amount of cover shown on the plans. Minor deviations from the design 
dimensions may be allowed in order to conform with manufacturing processes 
upon approval by the Engineer. 

Complete working drawings for the precast concrete boxes shall be submit- 
ted for review and approved by the Engineer prior to the start of any work. 
Two (2) sets of all working drawings prepared specifically for the contract 
shall be submitted to the Engineer for review and approval. After approval, 
five (5) sets shall be submitted to the Engineer for use during construction. 
Working drawings shall not exceed twenty-eight (28) inches by forty-two (42) 
inches in size and each drawing shall include the jobsite name of the structure 
as shown on the contract plans, district-county-route, bridge number, contract 
number, contractor, and sub-contractor, if any. 

The Contractor shall notify the Engineer in writing two (2) weeks in 
advance of performing casting operations. 

Concrete boxes shall be carefully handled in loading, unloading, transport- 
ing, and laying. 

No box shall be laid which is cracked, checked, spalled, or damaged, and 
all such sections of box shall be permanently removed from the work. Boxes 
which show defects due to handling shall be rejected at the site of installation 
regardless of prior acceptance. 
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Fine cracks and checks on the surface of the member which do not extend to 
the plane of the nearest reinforcement will not be cause for rejection unless 
they are numerous and extensive. Cracks which extend into the plane of the 
reinforcing steel but are acceptable otherwise, shall be repaired in an 
approved manner. 

Small damaged or honeycombed areas, which are purely surface in nature, 
may be repaired. Excessive damage, honeycomb, or cracking will be subject 
to structural review. Repairs shall be sound, properly finished, and cured in 
conformance with the pertinent specifications. When fine cracks or hairchecks 
on the surface indicate poor curing practices, further production of precast 
boxes shall be discontinued until corrections are made and proper curing 
provided. 

The boxes shall be bedded as shown on the plans. 

The placing of the boxes shall begin at the downstream end of the line. The 
grooved ends of the box segments shall be placed facing upstream. The 
bottom of the segments shall be in full contact with the prepared bedding. The 
box segments shall be checked for alignment and grade at the time of joining 
the sections. 

The interior of the boxes shall be kept free of dirt and other foreign material 
as the box laying progresses, and left clean at the completion of the work. Any 
box which is not in true alignment or which shows any undue settlement after 
laying, or is damaged, shall be taken up and relaid at the Contractor’s 
expense. 

The box segments shall be jointed in such a manner that the ends are fully 
entered and the inner surfaces are flush and even. The maximum tolerable gap 
in the joints will be three-fourths (7/4) inch, checked immediately after making 
each joint. If, after the gap has been found to be within tolerances, an annular 
space still exists in the interior portion of the joint, the annular space shall be 
filled with an approved mortar. The mortar shall be finished flush with the 
interior surfaces of the box units. 

Joints for precast boxes shall be sealed with flexible, watertight, preformed 
joint material installed according to the manufacturer’s recommendations. 
Joint material shall conform to the requirements of AASHTO Designation 
M198, Type B. 

For multiple box installations, a space of three (3) inches shall separate each 
line of boxes. The space between the box lines shall be filled solidly with 
grout. The grout shall be a workable mix suitable for pumping without 
segregation and shall be thoroughly mixed. The grout shall be placed by 
pumping or an approved alternate method. The grout shall be consolidated by 
mechanical vibration or rodding during placing. The grouting shall be done in 
a continuous pour in lifts not exceeding six (6) feet. Vertical grout barriers 
may be used to control the flow of grout horizontally. The grout shall attain a 
minimum compressive strength of two thousand five hundred (2,500) pounds 
per square inch in twenty-eight (28) days when tested in accordance with Test 
Method No. Nev. T475. 


METHOD OF MEASUREMENT 


502.04.01 Measurement. The estimated quantity shown on the plans, 
plus or minus quantities covered by approved changes, will be the quantity 


[ 310 ] 


CONCRETE STRUCTURES 502 


used for payment. The Engineer or the Contractor may, however, request final 
measurement. The Contractor’s request for final measurement shall be in 
writing. Final measurement will be made according to the dimensions shown 
on the plans, plus or minus approved changes, and quantities derived there- 
from will be the quantity used for payment. Each class of concrete will be 
considered separately. 

The estimated quantities shown on the plans for reinforced concrete box 
culverts are based upon dimensions required for cast-in-place construction. 
There shall be no adjustment of quantities due to the use of the precast method 
regardless of said method being optional or mandatory. 

Such box culverts, bridges, and such other miscellaneous concrete struc- 
tures that are identified on the plans or in the special provisions as major 
structures will be paid for at the contract unit price bid for ‘“‘Class ............ 
Concrete (Major),’’ or ‘*Class ............ Concrete Modified (Major),’’ as the 
case may be. 

Such pipe headwalls, endwalls, drop inlets, and such other miscellaneous 
concrete structures that are identified on the plans or in the special provisions 
as minor structures will be paid for at the contract unit price bid for ‘‘Class 
LER ste Concrete (Minor).”’ 

In the event any class of Portland cement concrete is placed and is shown by 
test to be below the specified twenty-eight (28) day compressive strength, a 
determination shall be made by the Engineer as to whether the concrete shall 
be removed and replaced or allowed to remain in place. This determination 
shall be based on an evaluation of the durability and other qualities of the 
concrete necessary to the integrity of the structure. 

If, after review, the concrete is allowed to remain in place, it is agreed by 
the parties to the contract that the Department will deduct from money due, or 
to become due to the Contractor from the Department, a percentage of the unit 
bid price. This deduction shall be considered to be liquidated damages and 
shall be at a rate of three (3) percent of the contract unit bid price for each one 
(1) percent (rounded to the nearest one (1) percent) below ninety-five (95) 
percent of the twenty-eight (28) day compressive strength to a maximum of 
thirty (30) percent of the unit bid price, as set forth in the following example. 


Percent of Specified Liquidated Damage 
28-Day Compressive Strength Examples (Per Unit Bid Price) 

bOOW OL Ue Ota, Sie 3000 ASOD ASE. 128 a et Ness 0 
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D3 sisi anne Sa 2790 4 PSSA Soil 6 
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The reduced price shall apply to all concrete represented by the strength 
tests below the specified minimum compressive strength. 
When a compressive strength test falls below the specified twenty-eight (28) 
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day compressive strength, the Department may determine that an alternate 
strength test is required or the Contractor may request such test. When the 
Department determines that an alternate strength test is required, the Contrac- 
tor will not be liable for the cost of such test. In case the Department has not 
determined that an alternate strength test is necessary and the Contractor 
elects to have an alternate strength test made, the Department will then make 
such a test; however, should this test fail to indicate that the twenty-eight (28) 
day compressive strength requirements have been met, the cost thereof shall 
be deducted from any money due or to become due the Contractor from the 
Department. The cost of all other alternate strength tests made at the Contrac- 
tor’s request shall be borne by the Contractor. The alternate strength test shall 
consist of obtaining and testing three (3) drilled core samples in accordance 
with Test Method No. Nev. T474. The test specimens will be taken at a single 
location approved by the Engineer, and shall be from the same area repre- 
sented by the original strength test. The cores shall be obtained and the test 
performed by the Department. The test shall be accomplished as soon as 
possible after the twenty-eight (28) day compressive strength test. 

The average compressive strength of the three (3) drilled core samples at the 
age tested shall be converted to a twenty-eight (28) day compressive strength 
as shown by Chart No. 1 in subsection 501.02.04. This calculated value shall 
be termed the ‘‘result of the core test.’’ When the result of the core test 
validates the original twenty-eight (28) day strength test, the quality of the 
concrete shall be assessed on the basis of the original test. When the core test 
does not validate the twenty-eight (28) day strength, then the result of the core 
test shall be used to assess the quality of the concrete. 

Concrete removed will not be paid for and the removal thereof will be at the 
Contractor’s expense. 

No measurements or other allowances will be made for work, material for 
forms, falsework, cofferdams, pumping, bracing, etc. 

The quantity of concrete involved in fillets, scorings, and chamfers two (2) 
square inches or less in cross sectional area shall be neglected. No deduction 
shall be made for the volume of concrete displaced by reinforcing steel, 
expansion joint material, drainage, and weep holes. The volume of concrete 
displaced by pipes, conduits, ducts (except that no deduction shall be made 
for prestressing ducts), and forms for voids embedded in concrete that are in 
excess of two (2) square inches in cross sectional area shall be deducted. 
Deduction shall also be made for the volume of timber piles, concrete piles, 
and cast-in-place piles embedded in the concrete. 

Each class of concrete will be considered separately, except where the 
Contractor elects to use either Class DA concrete in lieu of Class AA concrete 
or Class D concrete in lieu of Class A concrete, such Class DA concrete or 
Class D concrete shall be measured as Class AA concrete or Class A 
concrete. 

Tremie seal concrete will be measured on the basis of batched volume 
placed. 

The quantity of ‘‘fine surface finish’? measured for payment will be the 
number of square yards calculated and shown on the plans, plus or minus 
quantities covered by approved changes. The Engineer or the Contractor may 


[ 312 ] 


CONCRETE STRUCTURES 502 


request recalculation if a possible error is suspected in the quantities shown on 
the plans. 

Compression joint seal shall be measured for payment on a linear foot 
basis. 

The work of repairing concrete bridge decks shall be measured for payment 
on a force account basis in accordance with subsection 109.03 of these 
specifications. Payment on a force account basis shall cease when bridge deck 
repair has been completed as approved by the Engineer. 

The quantity of permanent or portable precast concrete barrier rail to be 
measured for payment will be the number of linear feet installed complete and 
in place. 

Concrete barrier rail shall be measured for payment one (1) time only and 
movement of the portable barrier rail from one (1) location to another shall be 
considered necessary and essential and shall not constitute grounds for 
remeasurement. Should additional lengths of portable barrier rail be required 
above the length first measured, said additional lengths will be measured for 
payment. 

The quantity of steel deck drain to be measured for payment will be the 
number of pounds of steel deck drain and pipe complete and in place within 
the structure, measured as provided in Section 506, ‘“‘Steel Structures.”’ 

All measurements will be made in accordance with subsection 109.01, 
*“Measurement of Quantities.”’ 


BASIS OF PAYMENT 


502.05.01 Payment. The accepted quantity of concrete measured as 
provided in subsection 502.04.01, ““Measurement,’’ will be paid for at the 
contract unit price bid per cubic yard for the class or type specified. Reinforc- 
ing steel will be paid for as provided in Section 505, *‘Reinforcing Steel.’’ All 
metal parts, fabrics, pads, joint filler, and any other materials not specifically 
mentioned for payment herein, will be considered subsidiary to the other pay 
items of the work and no further compensation will be allowed therefor. 

The accepted quantity of “‘fine surface finish’? measured as provided above 
shall be paid for at the contract unit price bid per square yard which price 
shall be considered full compensation for all labor, materials, tools, supplies, 
equipment, and incidentals necessary to complete the work as shown on the 
plans, specified herein, and as directed by the Engineer. 

There shall be no direct payment for other types of finishing or for grooving 
the concrete surface with tines and all work involved shall be considered 
included in the contract bid prices for other items of work. 

The accepted quantity of ‘‘compression joint seal,’’ measured as provided 
above, shall be paid for at the contract unit price bid per linear foot which 
price shall be considered full compensation for labor, materials, tools, sup- 
plies, equipment, and incidentals necessary to complete the work as shown on 
the plans and as approved by the Engineer. 

Payment for concrete bridge deck repair, measured as provided above, will 
be paid for by force account. 

Steel deck drains measured as provided in subsection 502.04.01, ‘‘Meas- 
urement,’ will be paid for as “‘structural steel’’ as set forth in Section 506, 
‘Steel Structures.”’ 
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The accepted quantity of concrete barrier rail, measured as provided in 
subsection 502.04.01, ‘“Measurement,”’ will be paid for at the contract unit 
price bid per linear foot for the type of concrete barrier rail indicated in the 
proposal, which price shall be considered full compensation for furnishing all 
materials, labor, tools, supplies, equipment, reflective pavement markers, and 
incidentals necessary to construct the concrete barrier rail complete in place, 
including the base slab where required on the plans, excavation, backfill, all 
handling and transporting of portable barrier rail and all finishing (except 
‘*fine surface finish’? when required) as shown on the plans or as specified. 

All payments will be made in accordance with subsection 109.02, ‘“Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
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Pune Suctace. Finish. ici ct ioe Sa ete eat ee eg Bia i A te oll et ate el Square Yard 
COnCTete: Barrier care (UY De) agence uet eee etre een tt at RD, et ee Linear Foot 
Portable Precast ‘Concrete Barrier Raieet se Mie OM ee Ie ee eee Linear Foot 
Portable Precast Concrete Barrier Rail (State-Furnished).....0.2..22 22... eeeeeeeeeeeeneeeeneee Linear Foot 
Compression, Joint: Seals setota). cee ee os. yee ie Eee Linear Foot 
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PRECAST PRESTRESSED CONCRETE MEMBERS 


DESCRIPTION 


503.01.01 General. This work shall consist of prestressing (a) precast 
concrete members, or (b) cast-in-place concrete members, by furnishing, 
placing, and tensioning prestressing steel in accordance with details shown on 
the plans, and as specified herein. The term “‘member’’ as used in this section 
shall be considered to mean the concrete which is to be or has been pre- 
stressed. 

(a) Precast Concrete Members. This work shall consist of furnishing and 
placing either precast reinforced concrete members or precast prestressed 
concrete members, whichever is indicated on the plans. 

Precast reinforced concrete members shall conform to the requirements of 
these specifications and the contract plans. At the Contractor’s option, he may 
furnish and place precast prestressed concrete members in place of the precast 
reinforced concrete members. If a precast prestressed option is not shown, the 
dimensions shall be the same as shown on the plans for the precast reinforced 
concrete members. 

Precast prestressed concrete members shall conform to the dimensions 
shown on the plans and shall be furnished complete including all concrete, 
prestressing steel, and items appurtenant to the prestressing method used, bar 
reinforcing steel and incidental materials in connection therewith, and also 
include the manufacture, transportation, storage, and placing of the member 
(girders, slabs, piling, and other structural members) except that piling shall 
be placed as provided in Section 508, ‘‘Piling.”’ 

This work shall also include furnishing and placing grout in shear keys and 
to fill dowel holes as shown on the plans. 

(b) Cast-in-Place Concrete Members. This work shall include the furnish- 
ing and installation of any appurtenant items necessary for the particular 
prestressing system to be used, including but not limited to ducts, anchorage 
assemblies, and grout used for pressure grouting ducts. 


MATERIALS 


503.02.01 General. Concrete shall conform to the applicable require- 
ments of Section 501, ‘‘Portland Cement Concrete,’ and Section 502, ‘‘Con- 
crete Structures.’’ Reinforcing steel shall conform to the applicable 
requirements of Section 505, ‘Reinforcing Steel.’’ Prestressing steel shall 
conform to the applicable requirements of Section 713, “‘Reinforcement.”’ 

When concrete in precast or precast prestressed concrete members fails to 
meet the specified twenty-eight (28) day compressive strength, liquidated 
damages will be assessed or the concrete will be rejected, all in accordance 
with Sections 501 and 502 of these specifications. For the purpose of deter- 
mining the amount of liquidated damages to be assessed, it shall be under- 
stood and agreed that the value of the concrete in a given member shall be 
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assumed to be equal to fifty (50) percent of the contract unit price bid per unit 
for the member(s). 


CONSTRUCTION 


503.03.01 General. Prestressing shall be performed by either (a) pre- 
tensioning methods, or (b) post-tensioning methods. The method of prestress- 
ing to be used shall be optional with the Contractor, subject to the 
requirements specified in these specifications. If the plans show details for 
only one (1) particular method, the use of the alternate method will be allowed 
only upon approval of the Engineer. If approval for the use of the alternate 
method is received, the Contractor shall then submit complete details and 
design calculations for the alternate and for any other necessary modifications 
to the member to the Engineer for approval. Work shall not commence until 
approval is granted in writing. 

The Contractor shall submit working drawings to the Engineer for approval 
giving complete details and substantiating calculations of the method, materi- 
als, and equipment he proposes to use in the construction, prestressing, and/ 
or erection operations. Such details shall outline the method of prestressing, 
and shall include the arrangement of the prestressing steel and mild steel 
reinforcement in the member, any additions or rearrangement of reinforcing 
steel, any revision in concrete dimensions from that shown on the plans, and 
working stresses. For the post-tensioning method the specifications and details 
of anchoring devices and distribution plates or assemblies, anchoring stresses, 
type of post-tensioning enclosures, sequence of stressing prestressing steel, 
pressure grouting materials and equipment, and a method of detensioning the 
prestressing steel should it become necessary to do so before grouting takes 
place shall also be included on the working drawings. For the pretensioning 
method the sequence of cutting or releasing the prestressing steel shall be 
included on the working drawings. The Contractor shall not cast any member 
to be prestressed before review of the working drawings is complete. 

Precast Concrete Members. Drawings of the forms proposed for the 
precast members shall be submitted. Such drawings shall show complete 
details of the type of forms proposed for providing any indicated openings and 
proposed method of supporting and anchoring such forms. 

In the event the Contractor elects to prestress precast concrete members and 
a prestressed option is not shown on the plans, the Contractor shall be 
required to design the members as precast prestressed members and shall 
submit three (3) copies of the longhand design and stress calculations to the 
Engineer for review and approval. Said design and stress calculations shall be 
submitted a minimum of four (4) weeks prior to casting members. 

Three (3) sets of all working drawings prepared specifically for the contract 
shall be submitted to the Engineer for review and approval. After approval, 
five (5) sets shall be submitted to the Engineer for use during construction. 
Working drawings shall not exceed twenty-eight (28) inches by forty-two (42) 
inches in size and each drawing shall include the jobsite name of the structure 
as shown on the contract plans, district-county-route, bridge number, contract 
number, Contractor, and subcontractor if any. 

At the completion of the contract, one (1) set of either (a) ink tracings on 
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cloth, (b) ink tracings on polyester base drafting film, (c) silver sensitized 
cloth duplicate tracings, or (d) silver sensitized polyester based reproduction 
films with matte surface on both sides, of all working drawings for railroad 
bridges shall be furnished and delivered to the Engineer by the Contractor at 
his expense. 

The Contractor shall notify the Engineer in writing two (2) weeks in 
advance of performing prestressing operations. 


503.03.02 Protection of Materials. All prestressing steel shall be pro- 
tected against physical damage and rust or other results of corrosion at all 
times from manufacture to grouting or encasing in concrete. Prestressing steel 
that has sustained physical damage at any time shall be rejected. The develop- 
ment of visible rust or other results of corrosion shall be cause for rejection, 
when ordered by the Engineer. 

Prestressing steel shall be packaged in containers or shipping forms for the 
protection of the steel against physical damage and corrosion during shipping 
and storage. A corrosion inhibitor which prevents rust or other results of 
corrosion shall be placed in the package or form, or shall be incorporated in a 
corrosion inhibitor carrier type packaging material, or when permitted by the 
Engineer, may be applied directly to the steel. The corrosion inhibitor shall 
have no deleterious effect on the steel or concrete or bond strength of steel to 
concrete. Packaging or forms damaged from any cause shall be immediately 
replaced or restored to original condition. 

The shipping package or form shall be clearly marked with a statement that 
the package contains high-strength prestressing steel, the care to be used in 
handling, and the type, kind, and amount of corrosion inhibitor used, includ- 
ing the date when placed, safety orders, and instruction for use. 

No welds or grounds for welding equipment shall be made on the forms or 
on the steel in the member after the prestressing steel has been installed. 

Any time acceptable prestressing steel for pretensioning is placed in the 
stressing bed and is exposed to the elements for more than thirty-six (36) 
hours prior to encasement in concrete, adequate measures shall be taken by 
the Contractor, as approved by the Engineer, to protect said steel from 
contamination or corrosion. 

Prestressing steel for post-tensioning which is installed in members prior to 
placing and curing of the concrete, shall be continuously protected against rust 
or other corrosion, until grouted, by means of a corrosion inhibitor placed in 
the ducts or applied to the steel in the duct. The corrosion inhibitor shall 
conform to the requirements specified above. 

The Contractor shall submit the following for the corrosion inhibitor: brand 
name, a sample, a list of chemicals and their proportions, and instructions for 
use. 

When acceptable prestressing steel for post-tensioning is installed in the 
ducts after completion of concrete curing, and if stressing and grouting are 
completed within ten (10) calendar days after the protective packaging has 
been opened, rust which may form during said ten (10) days will not be cause 
for rejection of the steel. Prestressing steel installed, tensioned, and grouted in 
this manner, all within ten (10) calendar days, will not require the use of a 
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corrosion inhibitor in the duct following installation of the prestressing steel 
except when requested by the Engineer because of adverse weather condi- 
tions. Prestressing steel installed as above but not grouted within ten (10) 
calendar days shall be subject to all the requirements in this section pertaining 
to corrosion protection and rejection because of rust. 

When steam curing is used, prestressing steel for post-tensioning shall not 
be installed until the steam curing 1s completed. 

All water used for flushing ducts shall contain either quick lime (calcium 
oxide) or slaked lime (calcium hydroxide) in the amount of one-tenth (0.1) 
pound per gallon. All compressed air used to blow out ducts shall be oil free. 


503.03.03 Forms. Concrete shall not be deposited in the forms until the 
Engineer has inspected the placing of the reinforcement, anchorages, any 
enclosures, and/or prestressing steel. 

The concrete shall be vibrated internally or externally or both, as required 
to consolidate the concrete. The vibrations shall be done with care and in such 
a manner that displacement of reinforcement, enclosures, and/or prestressing 
steel will be avoided. 

Forms for interior cells or holes in the members shall be constructed of a 
material that will resist breakage or deformation during the placing of con- 
crete and will not materially increase the weight of the member. ‘‘Lost 
forms,’’ left in place in interior cells, shall not exceed twelve (12) pounds per 
square foot of supported deck area. 

Side forms for prestressed members may be removed the next day after 
placing concrete therein, provided arrangements satisfactory to the Engineer 
are made for curing and protecting the concrete. All side forms shall be 
removed prior to releasing pretensioned prestressing steel and prior to ten- 
sioning post-tensioned prestressing steel. 

For precast members, holes for anchor bars, and for diaphragm dowels 
which pass through the member, openings for connection rods, recesses for 
grout, and any other holes and recesses as necessary shall be provided in the 
members in accordance with the details shown on the plans. Where dia- 
phragm dowels do not pass through the member, the dowels may be anchored 
in the member by embedment in the concrete or by means of an approved 
threaded insert. 

Lifting anchors may be installed in members to be placed in bridge decks 
provided that all of the anchor above the concrete is removed after the 
member is placed. 


503.03.04 Anchorages and Distribution. All post-tensioned prestress- 
ing steel shall be secured at the ends by means of approved permanent type 
anchoring devices. 

All anchorage devices for post-tensioning shall hold the prestressing steel at 
a load producing a stress of not less than ninety-five (95) percent of the 
specified ultimate tensile strength of the prestressing steel. 

When headed wires are used, the outside edge of any hole for prestressing 
wire through a stressing washer or through an unthreaded bearing ring or plate 
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shall not be less than one-fourth ('/4) inch from the root of the thread of the 
washer or from the edge of the ring or plate. 

The load from the anchoring device shall be distributed to the concrete by 
means of approved devices that will effectively distribute the load to the 
concrete. Such approved devices shall conform to the following requirements: 

(a) The final unit compressive stress on the concrete directly underneath the 
plate or assembly shall not exceed three thousand (3,000) pounds per square 
inch. 

(b) Bending stresses in the plates or assemblies induced by the pull of the 
prestressing steel shall not exceed the yield point of the material or cause 
visible distortion in the anchorage plate when ninety-five (95) percent of the 
specified ultimate tensile strength of the tendons is applied as determined by 
the Engineer. 

(c) Materials and workmanship shall conform to the requirements in Sec- 
tion 506, ‘‘Steel Structures.’ 

Should the Contractor elect to furnish anchoring devices of a type which are 
sufficiently large and which are used in conjunction with a steel grillage 
embedded in the concrete that effectively distributes the compressive stresses 
to the concrete, the steel distribution plates or assemblies may be omitted. 

If loop tendon anchorages are used, they shall be enclosed in ducts for their 
entire length. 

Where the end of a post-tensioned assembly will not be covered by con- 
crete, the anchoring devices shall be recessed so that the ends of the prestress- 
ing steel and all parts of the anchoring devices will be at least two (2) inches 
inside of the end surfaces of the members, unless a greater embedment is 
shown on the plans. Following post-tensioning, the recesses shall be filled 
with concrete conforming to the requirements for the structure and finished 
flush. 


503.03.05 Ducts. Duct enclosures for prestressing steel shall be rigid 
galvanized ferrous metal, mortar-tight, and accurately placed at the locations 
shown on the plans or approved by the Engineer. 

All ducts or anchorage assemblies shall be provided with pipes or other 
suitable connections for injection of grout after prestressing. 

Ducts for prestressing steel made up of a single wire, bar, or strand shall 
have a minimum inside diameter three-eighths (7/3) inch larger than the 
diameter of the wire, bar, or strand to be used. For tendons made up of a 
plurality of wires, bars, or strands, the duct area shall be at least twice the 
gross area of the prestressing steel. 

Ducts for prestressing steel shall be securely fastened in place to prevent 
movement. 

After installation in the forms, the ends of the ducts shall at all times be 
covered as necessary to prevent the entry of water or debris. If prestressing 
steel is to be installed after the concrete has been placed, the duct shall be 
blown out or flushed and blown out immediately prior to installation of the 
steel. The Contractor shall demonstrate to the satisfaction of the Engineer that 
the ducts are free of water and debris immediately prior to installation of the 
steel. 
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Rigid ducts may be fabricated with either welded or interlocked seams. 
Galvanizing of the welded seam will not be required. Rigid ducts shall have 
sufficient strength to maintain their correct alignment during placing of 
concrete. Joints between sections of rigid duct shall be positive metallic 
connections which do not result in angle changes of the joints. Waterproof 
tape shall be used at the connections. Ducts shall be bent without crimping or 
flattening. Transition couplings connecting said ducts to anchoring devices 
need not be galvanized. 

(a) Precast Members. In lieu of metallic enclosures, openings for pre- 
stressing steel may be formed by means of cores or ducts composed of rubber 
or other suitable materials which are removed prior to installing prestressing 
steel. 

(b) Cast-in-Place Concrete Members. All ducts for continuous structures 
shall be vented within three (3) feet of the high points of the cable path. Vents 
shall be one-half ('/) inch minimum diameter standard pipe. Connections to 
ducts shall be made with metallic structural fasteners. The vents shall be 
mortar-tight, taped as necessary, and shall provide means for injection of 
grout through the vents and for sealing the vents. End of vents shall be 
removed one (1) inch below the top of the top slab after grouting has been 
completed. 


503.03.06 Prestressing. All prestressing steel shall be tensioned by 
means of hydraulic jacks so that the force in the prestressing steel shall not be 
less than the value shown on the plans. 

Unless otherwise specified or shown on the plans, the average working 
stress in the prestressing steel shall not exceed sixty (60) percent of the 
specified minimum ultimate tensile strength of the prestressing steel. The 
maximum temporary tensile stress (jacking stress) in prestressing steel shall 
not exceed seventy-five (75) percent of the specified minimum ultimate tensile 
strength of the prestressing steel. The prestressing steel shall be anchored at 
stresses (initial stress) that will result in the ultimate retention of working 
forces of not less than those shown on the plans, but in no case shall the initial 
stress exceed seventy (70) percent of the specified minimum ultimate tensile 
strength of the prestressing steel. 

Working force and working stress will be considered as the force and stress 
remaining in the prestressing steel after all losses, including creep and 
shrinkage of concrete, elastic compression of concrete, creep of steel, losses 
in post-tensioned prestressing steel due to sequence of stressing, friction and 
take up of anchorages, and all other losses peculiar to the method or system of 
prestressing have taken place or have been provided for. 

The loss in stress in post-tensioned or pretensioned prestressing steel due to 
creep and shrinkage of concrete, creep of steel, sequence of stressing, and 
elastic compression of concrete shall be as indicated on the plans. Losses 
peculiar to the chosen method or system of prestressing such as sequence of 
stressing or friction and take up of anchorage shall be determined by the 
prestressor and included in his submittal of substantiating calculations for 
review. 
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Each jack used to stress tendons shall be equipped with either a pressure 
gage or a load cell for determining the jacking stress, at the option of the 
Contractor. The pressure gage, if used, shall have an accurately reading dial 
at least six (6) inches in diameter and each jack and its gage shall be calibrated 
as a unit with the cylinder extension in the approximate position that it will be 
at final jacking force, and shall be accompanied by a certified calibration 
chart. The load cell, if used, shall be calibrated and shall be provided with an 
indicator by means of which the prestressing force in the tendon may be 
determined. The range of the load cell shall be such that the lower ten (10) 
percent of the manufacturer’s rated capacity will not be used in determining 
the jacking stress. 

The certified calibration charts for the hydraulic jacks, pressure gages, or 
load cells used for tensioning prestressing steel may be checked before and 
during tensioning operations with state-furnished load cells. The Contractor 
shall provide, at his expense, sufficient labor, equipment, and material to 
install and support the load cells at the prestressing tendons and to remove the 
load cells after the checking is complete, as ordered by the Engineer. The 
checking operations, except as provided in this paragraph, will be conducted 
by state forces. 

The tensioning of prestressing steel in any post-tensioned member and the 
cutting or releasing of prestressing steel in any pretensioned member shall not 
be performed until tests on concrete cylinders made of the same concrete and 
cured under conditions identical to the member has attained the minimum 
compressive strength value specified for stressing or releasing of the steel. 

(a) Pretensioning Method. When ordered by the Engineer, prestressing 
steel tendons in pretensioned members, if tensioned individually, shall be 
checked by the Contractor for loss of prestress not more than three (3) hours 
prior to placing concrete for the members. The method and equipment for 
checking the loss of prestress shall be subject to approval by the Engineer. All 
tendons which show a loss of prestress in excess of three (3) percent shall be 
retensioned to the original computed jacking stress. 

When prestressing steel in pretensioned members is tensioned at a tempera- 
ture appreciably lower than the estimated temperature of the concrete and the 
prestressing steel at the time of initial set of the concrete, the calculated 
elongation of the prestressing steel shall be increased to compensate for the 
loss in stress, but in no case shall the jacking stress exceed seventy-five (75) 
percent of the specified minimum ultimate tensile strength of the prestressing 
steel. 

The cutting and releasing of prestressing steel in pretensioned members 
shall be performed in such an order that lateral eccentricity of prestress will 
be a minimum. The prestressing steel shall be cut flush with the end of the 
member and the exposed ends of the prestressing steel shall be heavily coated 
with roofing asphalt, coal tar enamel, zinc-rich paint, or lead-rich paint at the 
Contractor’s option. 

(b) Post-Tensioning Method. The following formula and friction coeffi- 
cients shall be used in calculating friction losses in tendons: 
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T st T Pets ihe 
Oo xX 


Where: T, = Steel stress at jacking end 
T, = Steel stress at any point x 
e = Base of Naperian Logarithms 
U = Friction curvature coefficient 
a = Total angular change of prestressing steel profile in radians 
from jacking end to point x 
K = Friction wobble coefficient 
1 = Length of prestressing steel from jacking end to point x 
Type of Steel Type of Duct K U 
Wire or strand CGAL ARIZ CO oT TOT wre rere eee rede ee ee 0.0002 0.25 
Plain bars Galvanizéd 221s. MOO is ee ES 0.0002 0.15 
Deformed bars Galyamizedadaic tif). Oat. of dies, acted pe 0.0003 0.30 


Prior to placing forms for closing slabs of box girder cells, the Contractor 
shall demonstrate to the satisfaction of the Engineer that either the prestress- 
ing steel is free and unbonded in the duct or, if prestressing steel has not yet 
been placed, that all ducts are unobstructed. 

Prior to post-tensioning any member, the Contractor shall demonstrate to 
the satisfaction of the Engineer that the prestressing steel is free and unbonded 
in the duct. 

Except as herein provided, cast-in-place and precast concrete shall not be 
post-tensioned until at least ten (10) days after the last concrete has been 
placed in the member to be prestressed and until the compressive strength of 
said last placed concrete has reached the strength specified for the concrete at 
the time of stressing. At the Contractor’s option, with approval from the 
Engineer, up to fifty (50) percent of the total prestressing force may be applied 
prior to the ten (10) day limitation mentioned above provided the concrete has 
reached the compressive strength equal to the strength at the time of initial 
prestressing shown on the plans. 

The tensioning process as applied to post-tensioned members shall be so 
conducted that tension being applied and the elongation of the prestressing 
steel may be measured at all times. A record shall be kept of gage pressures 
and elongations at all times and shall be submitted to the Engineer for 
approval. 


Prestressing tendons in continuous post-tensioned members shall be ten- 
sioned by jacking at each end of the tendon. Such jacking of both ends need 
not be done simultaneously. Where one (1) end stressing is shown on the 
plans, tensioning of such tendons shall be done by jacking from one (1) end 
only or, when indicated on the plans, half of the prestressing steel shall be 
tensioned from one (1) end of the member and the other half from the opposite 
end. 

Deviations of the above may be made upon review and approval of the 
Engineer. 

Prestressing tendons in simple span post-tensioned members may be ten- 
sioned by jacking from one (1) end only. When tensioning is done from one 
(1) end only, half of the prestressing steel in each member shall be tensioned 
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from one (1) end of the member and the other half from the opposite end 
unless otherwise permitted by the Engineer. 

After precast post-tensioned members have been grouted as hereinafter 
specified, the members shall not be moved or otherwise disturbed for a period 
of twenty-four (24) hours. However, when cold weather conditions prevail, 
the members shall not be moved or disturbed for a period of forty-eight (48) 
hours as outlined in subsection 503.03.08, ‘‘Bonding and Grouting.”’ 

For post-tensioning of cast-in-place members, the allowable variation of the 
force between girders shall be in the ratio of three (3) to two (2). However, the 
maximum force variation between girders shall not exceed seven hundred fifty 
(750) kips. The force shall be computed assuming the stress in the strand is 
six-tenths (0.6) f’s. 


503.03.07 Curing. Curing shall conform to the applicable provisions of 
subsection 501.03.09, ‘‘Curing,’’ or by steam curing, at the option of the 
Contractor. Steam curing for members shall conform to the following provi- 
sions: 

(a) The initial application of the steam shall be from two (2) to four (4) 
hours after the final placement of concrete to allow the initial set of the 
concrete to take place. If retarders are used, the waiting period before 
application of the steam shall be from four (4) to six (6) hours. If the ambient 
air temperature is below fifty (50) degrees F. steam shall be applied during the 
presteaming period to hold the air surrounding the member at a temperature 
between fifty (50) degrees and ninety (90) degrees F. 

(b) To prevent moisture loss on exposed surfaces during the presteaming 
period, members shall be covered as soon as possible after casting or the 
exposed surfaces shall be kept wet by fog spray or wet blankets. 

(c) Enclosures for steam curing shall allow free circulation of steam about 
the member and shall be constructed to contain the live steam with a minimum 
heat and moisture loss. The use of tarpaulins or similar flexible covers will be 
permitted, provided they are kept in good repair and secured in such a manner 
to prevent the loss of heat, steam, and moisture. 

(d) The steam shall be at one hundred (100) percent relative humidity to 
prevent loss of moisture and to provide excess moisture for proper hydration 
of the cement. Steam jets shall not impinge directly on the concrete, test 
cylinders, or forms. During application of the steam the ambient air tempera- 
ture rise within the enclosure shall not exceed forty (40) degrees F. per hour 
until a maximum temperature of from one hundred forty (140) degrees to one 
hundred sixty (160) degrees F. is reached. The maximum temperature shall be 
held until the concrete has reached the desired strength. In discontinuing the 
steam, the ambient air temperature shall decrease at a rate not to exceed forty 
(40) degrees F. per hour until a temperature has been reached about twenty 
(20) degrees F. above the temperature of the air to which the concrete will be 
exposed. Control cylinders shall be covered to prevent moisture loss and shall 
be placed in a location where the temperature is representative of the average 
temperature of the enclosure. 

(e) The concrete shall not be exposed to temperatures below freezing for six 
(6) days after casting. 
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503.03.08 Bonding and Grouting. (a) Grout for Post-Tensioning 
Ducts. Post-tensioned prestressing steel shall be bonded to the concrete by 
completely filling the entire void space between the duct and the tendon with 

rout. 
; Grout shall consist of Portland cement, water, and an expansive admixture 
approved by the Engineer. The Contractor shall be aware of any effects 
admixtures commonly used to provide expansion may have on the properties 
of the grout. 

Portland cement shall be Type II ‘‘low-alkali’’ cement conforming to the 
requirements of Section 701, ‘‘Portland Cement.’’ The use of pozzolan shall 
not be permitted. 

Water shall comply with the requirements of Section 722, ‘*“Water.”’ 

The use of admixtures shall comply with the requirements of subsection 
501.02.03, ‘“‘Admixtures,’’ except that the admixture shall not contain chlo- 
ride ions in excess of twenty-five one-hundredths (0.25) percent by weight of 
admixture and the admixture may be dispensed in solid form. 

Water shall be first added to the mixer followed by cement and admixtures. 

The grout shall be mixed in mechanical mixing equipment of a type that will 
produce uniform and thoroughly mixed grout. The water content shall be not 
more than five (5) gallons per ninety-four (94) pound sack of cement. 
Retempering of grout will not be permitted. Grout shall be continuously 
agitated until it is pumped. 

The pump-ability of the grout shall be determined by the Engineer in 
accordance with Test Method No. Nev. T426. The efflux time of a grout 
sample immediately after mixing shall be not less than eleven (11) seconds. 

Grouting equipment shall be capable of grouting at a pressure of at least one 
hundred (100) pounds per square inch. 

Grouting equipment shall be furnished with a pressure gage having a full- 
scale reading of not more than three hundred (300) pounds per square inch. 

Standby flushing equipment capable of developing a pumping pressure of 
two hundred fifty (250) pounds per square inch and of sufficient capacity to 
flush out any partially grouted ducts shall be provided. 

All ducts shall be clean and free of deleterious materials that would impair 
bonding of the grout or interfere with grouting procedures. 

All grout shall pass through a screen with seven one-hundredths (0.07) inch 
maximum clear openings prior to being introduced into the grout pump. 

When hot weather conditions would contribute to quick stiffening of the 
grout, the grout shall be cooled by approved methods as necessary to prevent 
blockages during pumping operations. 

Grout injection pipes shall be fitted with positive mechanical shutoff valves. 
Vents and ejection pipes shall be fitted with valves, caps, or other devices 
capable of withstanding the pumping pressures. Valves and caps shall not be 
removed or opened until the grout has set. Leakage of grout through the 
anchorage assembly shall be prevented by positive mechanical means. Grout 
injection pipes shall be rigid galvanized ferrous metal, mortar-tight, and the 
use of polyvinyl chloride (PVC) pipe will not be allowed. 

Grout shall be pumped through the duct and continuously wasted at the 
outiet until no visible slugs of water or air are ejected and the efflux time of 
ejected grout is not less than eleven (11) seconds. The outlet pipe shall then be 
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closed and the pumping pressure held momentarily. The valve at the inlet 
shall then be closed while maintaining this pressure. 

When cold weather conditions prevail, the ducts shall be kept free of water 
to avoid damage due to freezing, and at the time of grouting, the surface 
temperature of the concrete in the member shall be forty-five (45) degrees F. 
or higher and maintained at or above this temperature for twenty-four (24) 
hours before and forty-eight (48) hours after grouting takes place. The 
temperature of the grout shall not exceed ninety (90) degrees F. during mixing 
or pumping. 

The surface of concrete against which concrete encasement over anchorage 
assemblies is to be placed shall be abrasive blast cleaned and clean aggregate 
exposed after grouting of the ducts has been completed. 

(b) Grout for Shear Keys and Dowel Holes. Grout for shear keys and 
dowel holes shall be composed of one (1) part by volume of cement to two (2) 
parts by volume of sand. The grout shall contain only enough water to permit 
placing and tamping. 

Concrete areas to be in contact with the grout shall be cleaned of al! loose or 
foreign material that would in any way prevent bond between the grout and the 
concrete surfaces. These areas shall be flushed with water and allowed to dry 
to a surface dry condition immediately prior to placing the grout. 

Longitudinal keyways and other locations where grout could escape shall be 
mortar-tight before placing grout. The grout shall be thoroughly tamped into 
the openings. After placing, the grout shall be cured by the water method for a 
period of not less than three (3) days. 

All improperly cured or otherwise defective grout shall be removed and 
replaced by the Contractor at his expense. 


503.03.09 Handling of Precast Members. Extreme care shall be exer- 
cised in handling, storing, moving, and erecting precast concrete members to 
avoid twisting, racking, or other distortion that would result in cracking or 
damage to the members. Precast members shall be handled, transported, and 
erected in an upright position, and the points of support and directions of the 
reactions with respect to the member shall be approximately the same during 
transportation and storage as when the member is in its final position. 


503.03.10 Tolerances for Precast Members. Precast prestressed con- 
crete members shall be fabricated to plan dimensions within the tolerances 
listed herein (tolerances are not to be considered accumulative). Members 
having dimensions outside the tolerance limits shall be subject to rejection. 

(a) Precast Prestressed Concrete I-Beams: 


Depth( flanges iwebr tand \fillets)n.) placket ali +4 in. 

Depth (owemal ys ta Bee eee cee OOO OB) 28 +'/ in. to —'/4 in. 

Width, (anges ark ty Cs We ee accel coe aap apeas beet wenn taakioe dade. teed +/g in. to —'/ in. 

A rel d PYG. 5 | Pe Aeheteatonk | seca eerie, RO ae) BB es +g in. to —"/ in. 

Meng or Bea nti ehers 2 eo) ee ean hs te Ve ine per. 10° ft ore erin: 


whichever is greater 
Exposed beam ends deviation from square or desig- 


Horiz. +'/4 in. 
Nate sS KE Wile A FUE EN Be densccterzadescrvibtedisdsaiedtieen. LaLa i 


Vertical +'/s in. per ft. of 
beam ht. 
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Side inserts (spacing between centers of inserts and 
from the centers of inserts to the ends of the 


beams)... flee seiiay eather, eines Seen es Sia Beds oe eae aon 
Bearing Plates (spacing between the centers of bearing 
DIRICS oP geet ee ee aR ec eM aaa oe ee + Ye" iit. petal O atts iON pz hy. 


whichever is greater 
Bearing Plate (spacing from the centers of bearing 


plates! fo, theyendsi of the beams),...000 Vee ee ee ae +'/2 in. 
Bearing Plate or Bearing Area deviation from plane...................- +16 in. 
Stirrup Bars—Projection above top of beam.......0...2-.-------------------- +3/4 in. 
Stirrup Bars—Longitudinal spacing. .......-.-------ec---cececececeeeeceeseeeeeeees ded. an. 
End Stirrup Bars—not more than 2 in. from the end of 
the beam 
Horizontal Alignment (deviation from a straight line 
paralle). tothe, centerline-ot beam) <.vaieee J trees ’/g in. per 10 ft. 
Camber differential between adjacent beams........0.-.--------es-----e0-- '/g in. per 10 ft. of span to maxi- 
mum of 1 in. 
Center ef gravity of strand} groups). 21e aa ie ae ey, + "4 in. 
Center of gravity of depressed strand group at end of 
Deamy 2c) Wa feb ie: hs Pieek Pee Soon ees 2 pen 
Position Of pOst-tensiGOine ,GUCL.. 22.224 sani ese Bele, ae Main. 
Position of hold-down points for depressed strands...................-.- PO. iil: 
Position ofsmandling@idevicess22 Ieee RES a er faeae, weed) a Gi in 


(b) Precast Prestressed Concrete Box Beams and Flat Slabs: 


Depth “tO STAD) ie etc React are race, se ene eed 72: 1n. 

Depth. (bottom slab) nets oF BA a seed ope ER ate erin ne eey te +2 in. to —O in. 

Dept G(Overaty in.. e  te ok cncateratagece eects neces +" in, 

Widtlweb)i tee Sete AS pak SIN iS UD ee li Ba 4/sy ine 

Width (overall uniaserensryl 2 Peek Tae Oa eee Rae a Pe eae ote A ait: 

50:4 4 | A eran Wee Re Ae Mare eee n copeeneree ime (Wein tdci nad eels evs atl. per 10) 102, Ofna aan 


whichever is greater 
+'/, in. from end of void to cen- 
ter tie hole 


Void: Bosition 4.140000 130 dll JU A ase +1 in. adjacent to end block 
Squarey»Ends. (deviation; from, squate)ie ee ye oe es + Yaein. 
Skew Ends (deviation from designated skew)— 

Skew angle equal to or less than 30 degrees..................-.-.. + "4 in. 

Skew ‘angle’ greater than 30‘degreesa...uilie. ae se Yo" is 


Beam Seat Bearing Area (variation from plane surface 
when tested with a straight edge) through middle 


half, of MeMDGr. pushes cesta neasdces-tcn ic, bandh oon Rn +'/ie in. 
Horizontal Alignment (deviation from a straight line 4 in. to 40 ft. lengths 
parallel*tovthe’ centerlme or member)”. tr a ere /x in. from 40 to 60 ft. lengths 


'2 in. above 60 ft. lengths 
Dowel Tubes (spacing between the centers of tubes 
and from the centers of tubes to the ends and sides 
OU TMCMDCE tk. al 2 Le Bee Ae 2s eae aay? Atl. 
Tie Rod Tubes (spacing between the centers of tubes 
and from the centers of tubes to the ends of the 


member) Mi) es A A RO Ee ee ee +'/4 in 
Tie Rod Tubes (spacing from centers of tubes to the 
bottom of tte beam sie. coh wk oe he ON Oe ele ee dea +'/4 in. 
Total WiGtitn OPAC Chat huge cada ott cdeap caries be ssa tsclgeeen eens Theoretical width +'/ in. per 
joint 
Camber differential between adjacent units.....2......-.-eeeeeeeeeeeeoeee 2 in. max. 
Camber differential between High and Low members 
IN. SANG Spans sch nwa eee em A EN meena, 4 1 in. max. 
SiGe /INSEFUS |POSItONIN 8.x eter el ae Same as for I-beams 
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Stirrup Bar Positionmgsy. Mite. Gots Taki ie) er teas Same as for I-beams 
Tendon; Positiqning tnecacectcs: 11 Sete ae SR ts Same as for I-beams 
Hanghine nD ewiCe POs iO sm bet re pete Oe talon oh nt ili aos niodae to Same as for I-beams 


(c) Precast Prestressed Concrete Piling: 


Width or Diamé@tenn 0-4. .a6i}..uc) Desert oe rirye oargtt —"4 inyto +7/s in. 
Head ous ofesquiare:. stereos Mie.oectoeSen.oas emieheians ‘ie in. per 12 in. of width 
Lemeth i Dild. Sarl eeee eG. hear ee eee CASA eS ee nt) 
Horizontal Alignment (deviation from a straight line 

Paratieisto the-centerline Of he pies ee See eee gin. per 10 ft. 
Vondiecation., AE OU eT Ee) Ae kel eR ET. Plain, 
Stirrup: Bars or; Spiral Positioning 2.._.2....-2440.ca sa eae. Same as for I-beams 
RECOM e Fasten yes oe ON oa, SE EE Le co pssst ea Same as for I-beams 
PHA er 1Ce POST OTT yi ac ts Same as for I-beams 


METHOD OF MEASUREMENT 


503.04.01 Measurement. Measurement shall be made as follows: 

(a) Precast Members. Precast concrete members (reinforced or pre- 
stressed) will be measured per each of the various sizes and types for 
furnishing and erecting precast concrete members complete and in place. 

The length of the members shown in the estimate of quantities and/or in the 
proposal are nominal. For exact length see the drawings of the members 
shown on the plans. 

(b) Cast-in-Place Members. The unit of measurement for prestressing 
cast-in-place concrete shall be lump sum. 

All measurements will be made in accordance with subsection 109.01, 
*‘Measurement of Quantities.” 


BASIS OF PAYMENT 


503.05.01 Payment. Payment shall be made as follows: 

(a) Precast Members. The accepted quantities of precast concrete mem- 
bers (reinforced or prestressed) measured as provided in subsection 
503.04.01, ‘““Measurement,”’ will be paid for at the contract unit prices bid for 
furnishing and erecting precast concrete members. 

Payment therefor will be full compensation for all labor and for furnishing 
all items involved in the finished precast members. 

Note: Should precast prestressed concrete members be furnished, at the 
option of the Contractor, in the place of precast reinforced concrete members, 
they shall be measured and paid for as though they were precast reinforced 
concrete members and no additional compensation will be allowed therefor. 

The cost of furnishing and placing any additional concrete or bar reinforc- 
ing steel required by the particular system used, as well as ducts, anchoring 
devices, distribution plates or assemblies, and incidental parts, for furnishing 
samples for testing, for grouting recesses and pressure grouting ducts shall 
also be considered as included in the contract price for furnishing precast 
members, and no additional compensation will be allowed therefor. 

Payment will be made under: 


Pay Item Pay Unit 
(SIZ SUE LEC Ast CONC Lele ci CML G RS ee reese tect ae ee NS ON ee RI Ae cowaceyaesbeheemens Each 
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(b) Cast-in-Place Members. The contract lump sum price paid for ‘‘pre- 
stressing cast-in-place concrete’’ shall include full compensation for furnish- 
ing all labor, materials, tools, equipment, and incidentals, and for doing all 
work involved in furnishing, placing, and tensioning the prestressing steel in 
cast-in-place concrete structures, complete in place, as shown on the plans, as 
specified in these specifications, and as directed by the Engineer. 

Full compensation for furnishing and placing all concrete and reinforcing 
steel in the projecting portion of the bearing seats for prestressing anchorages 
shall be considered included in the contract lump sum price bid for prestress- 
ing cast-in-place concrete, and no additional compensation will be allowed 
therefor. The limits of the areas which are to be included in the lump sum 
price shall be as indicated on the plans. The cost of furnishing and placing any 
additional concrete or bar reinforcing steel required by the particular system 
used, as well as ducts, anchoring devices, distribution plates, or assemblies 
and incidental parts, for furnishing samples for testing, for grouting recesses 
and pressure grouting ducts shall also be considered as included in the 
contract lump sum price paid for prestressing cast-in-place concrete and no 
additional compensation will be allowed therefor. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Prestressing’ Cast"itt- Place Concreter.. oot enete ee eee een eee ERE Lump Sum 
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SECTION 504 


LIGHTWEIGHT CONCRETE FOR STRUCTURES 


DESCRIPTION 


504.01.01 General. This work shall consist of furnishing and placing 
lightweight Portland cement concrete in bridges, culverts, and other types of 
concrete structures. The construction of conventionally reinforced lightweight 
concrete structures shall conform to the requirements of Section 501, ‘‘Port- 
land Cement Concrete,’ and Section 502, ‘“‘Concrete Structures.”’ 


MATERIALS 


504.02.01 General. The materials used shall be those prescribed for the 
several items which constitute the finished work and shall conform to the 
requirements for such materials in the following sections: 


beluy Any 8s oy Rk ome fad ol opal DN at Mh oan se. SE melee endl, OR enki eteellaeli pect freien al Section 501 
Goneretemstructuresiva) 2 Rah ie ORIN LOM) IME 8 chs ....section 502 
Agerceate fomPortland:Cement-Products)... iG el a. DOR. otias Dein. at Section 706 


Lightweight concrete shall be composed of an intimate mixture of Portland 
cement, water, and lightweight aggregates, with or without natural sand of 
normal specific gravity, and an air entraining admixture proportioned and 
mixed as hereinafter provided. 


504.02.02 Admixtures. Admixtures shall conform to the applicable 
requirements of subsection 501.02.03, ‘“‘Admixtures.”’ 


504.02.03 Concrete Making Properties. Lightweight concrete shall de 
subject to the following requirements and test methods: 


Test Test Designation Requirements 
Making Test Specimens (laboratory)....................-- NGM MOS Certs ene eee ess 
Making Test Specimens (field)...........2--...12----+ Nev. 2428 SIRSIQRe Mwy 
Gompressiveibtrensthizc..21ie9c te eto Nev. T475 Table I 
Unit Weight & Cement Factor (wet)..............-------- Nev. T435 Table I 
TCT OD OU Si ee a Ackles voces es Nev. T462 No Surface Popouts 
Bg ov ls o'8 1 OE WAIL adetetealdi, adil ce, Bas tit irs Reva eae Mee re erate 
FCT sa 1.1) 8 et aCe 2 ee A ec Set ee Nev. T431 Table I 
Shimpha ta? JOAN. ay C ey Nev. T438 Table I 
Air Dred Weight 2.stenmens ideiewiidusl 2 Nev. T458 Table I 
C Orang, CONC ete soit 608 Sl la Bnet acs epicinenis Nev. T474 Sec. 504.04.01 


*The compressive strength requirements of Portland cement concrete shall be based on the strength test, which is 
defined as the average of the breaking strength of three (3) standard cylinders at twenty-eight (28) days. The 
cylinder strengths shall be determined in accordance with Test Method No. Nev. T475. 


A test, as defined above, will be required for each fifty (50) cubic yards, or 
portion thereof, placed each day. For large, continuous pours, one (1) test 
near the beginning of the pour, and one (1) test near the end of the pour may 
be substituted for the fifty (50) cubic yard requirement. In any case, there 
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shall be at least one (1) strength test made each day that concrete is placed, 
regardless of the volume placed. Other cylinders may be made and broken for 
information purposes. 


CONSTRUCTION 


504.03.01 General. Mixing water, storage of cement, measurement of 
materials, weighing and measuring equipment, condition of equipment, mix- 
ing conditions, and mixing equipment shall conform to the requirements of 
Section 501, ‘‘Portland Cement Concrete,’ and Section 502, ‘‘Concrete 
Structures.” 

The Contractor shall notify the Engineer not less than thirty-two (32) 
calendar days in advance of use of the proposed sources of materials and shall 
make arrangements for the Engineer to obtain samples as required for testing 
purposes. Samples will not exceed five hundred (500) pounds for each 
separate grading. The Contractor shall furnish a written statement giving the 
cement factor in sacks per cubic yard, the proportions of cement and each size 
of aggregate in a saturated surface dry condition, the slump, and the percent- 
age of air in the concrete proposed for use in the work. If the Contractor 
proposes to use an admixture other than an air-entraining agent, he shall state 
its complete brand name and the quantity proposed to be used per sack of 
cement. The Engineer, after making such tests as he deems advisable, will 
either accept the proposed materials and proportions or suggest modifications 
needed for acceptance. After acceptance by the Engineer of batch proportions 
and materials, they shall not be altered during the course of the work except as 
found necessary to maintain yield, cement factor, and unit weight within 
specification requirements. In no case shall revised batch proportions result in 
concrete that contains an amount of total water per cubic yard greater than one 
hundred five (105) percent of that contained in concrete of the accepted 
proportions. 


504.03.02 Storage of Aggregates. Storage of aggregates shall conform 
to the pertinent requirements of subsection 501.03.03, “‘Storage of Aggre- 
gates,’ except as noted below. 

Lightweight aggregate shall be stockpiled on the job or at a central batching 
plant for a minimum time of twenty-four (24) hours prior to its use in the 
project. 

Fine and course aggregates shall be stockpiled separately. 


504.03.03 Classification and Proportions. Lightweight concrete shall 
be proportioned by weight, using the lightweight aggregates under test, such 
that the compressive strength requirements in Table I will be satisfied without 
falling below the minimum, or exceeding the maximum values given. The 
Contractor shall give the Engineer advance notice in writing when any 
changes are to be made in the batch proportions. 

Batches of lightweight concrete placed on the work shall not vary more than 
plus or minus three (3) pounds per cubic foot in unit weight from the design 
mix. The cement factor of any individual batch placed in the work shall not be 
more than fifteen one-hundredths (0.15) sack per cubic yard less nor more 
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than twenty-five one-hundredths (0.25) sack per cubic yard greater than the 
designated factor (sacks of cement per cubic yard). Aggregates shall be 
batched and reported to the Engineer by weight but the weights used may be 
varied as necessary to comply with the above tolerances in cement factor and 
unit weight. 

At the option of the Contractor, natural fine aggregate may be substituted 
for lightweight fine aggregate provided such substitution does not result in 
producing concrete having a weight in excess of maximum. 


504.03.04 Mixing. Lightweight aggregates in combination with natural 
sand, if used, shall be of such character that workable concrete of the 
properties specified herein will be obtained. Should premoistening be 
required, it shall be done uniformly at least twenty-four (24) hours in advance 
of batching. 

The batch shall be so charged that three-fourths (7/4) of the total mixing 
water and admixtures are introduced in the mixer in advance of the aggre- 
gates. The aggregates shall then be introduced and mixed for a minimum of 
forty-five (45) seconds. The amount of absorption by the aggregate will be the 
determining factor in mixing time. The cement and final water shall be added 
and mixing completed. The total mixing time for stationary mixers shall not 
be less than three (3) minutes. Minimum mixing for concrete mixed in trucks 
shall be one hundred (100) revolutions of the drum. 

The drum on truck mixers shall be operated at high speed while charging it 
with aggregate. Cement shall be introduced into the mixing drum while it is 
rotating at slow speed. Immediately prior to discharge of the concrete, the 
drum shall be rotated at high speed for at least sixty (60) seconds. 


METHOD OF MEASUREMENT 


504.04.01 Measurement. The quantity of lightweight concrete to be 
measured for payment will be the number of cubic yards complete and in 
place. The estimated quantity shown on the plans, plus or minus quantities 
covered by change order, will be the quantity used for payment. The Engineer 
or the Contractor may, however, request a final measurement. The Contrac- 
tor’s request for final measurement shall be in writing. Final measurement 
will be made according to the dimensions shown on the plans plus or minus 
approved changes and quantities derived therefrom will be the quantities used 
for payment. Each class of lightweight concrete will be considered separately. 
Only those quantities complete and in place will be measured for payment. 

In the event any class of Portland cement concrete is placed and is shown by 
test to be below the specified twenty-eight (28) day compressive strength, a 
determination shall be made by the Engineer as to whether the concrete shall 
be removed and replaced or allowed to remain in place. This determination 
shall be based on an evaluation of the durability and other qualities of the 
concrete necessary to the integrity of the structure. If, after review, the 
concrete is allowed to remain in place, it is agreed by the parties to the 
contract that the Department will deduct from money due, or to become due 
to the Contractor from the Department, a percentage of the unit bid price. 
This deduction shall be considered to be liquidated damages and shall be at a 
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rate of three (3) percent of the contract unit bid price for each one (1) percent 
(rounded to the nearest one (1) percent) below ninety-five (95) percent of the 
twenty-eight (28) day compressive strength to a maximum of thirty (30) 
percent of the unit bid price, as set forth in the following example. 


Percent of Specified Liquidated Damage 
28-Day Compressive Strength Examples (Per Unit Bid Price) 

POOL OF Sere 3000) (4500 FoiLool eto. 0 

PA ert 27) bah byerlec | 2BSO 5A? 1D bce. omties 2 0 

ETM al ayleagtts « bl Mle gieand TMs Ce ee Se Se oe ee eh Le ere 3 

2D MALCOM AALS AEM SoBe LY LO. 2097 =9 STROM Ree Oe ir eS, 6 

OOH Malt Ihe laws 27 OUT 4140 alee eee 9 

A! Se ae) eee ere ae Oe ik ch en os 12 

Ee AY A AG LB NIMES OCG in: «ae ela | fe) 

thy Luar le Pte meleieerande, Mh BO oe SOUS Lau ee eee eee 18 

if iehetied ch tell ier eran 5 ht.) 2640=)-3960 20058 Sea 62 

SG SR ese DOIN 3915S) SB lLebOles op ppeertss 24 

BOvrpetesd | hx! ety cel QS BO te BSD Lge cass snctete tess ce ie ce 27, 

“he Bl ARS RT TE CISD ef. a CUR ee RED lec 30 


The reduced price shall apply to all concrete represented by the strength 
tests below the specified minimum compressive strength. 

Concrete removal will not be paid for, and the removal thereof will be at the 
Contractor’s expense. 

When a compressive strength test falls below the specified twenty-eight (28) 
day compressive strength, the Department may determine that an alternate 
strength test is required or the Contractor may request such a test. When the 
Department determines that an alternate strength test is required, the Contrac- 
tor will not be liable for the cost of such test. In case the Department has not 
determined that an alternate strength test is necessary and the Contractor 
elects to have an alternate strength test made, the Department will then make 
such a test; however, should this test fail to indicate that the twenty-eight (28) 
day compressive strength requirements have been met, the cost thereof shall 
be deducted from any money due or to become due the Contractor from the 
Department. The cost of all other alternate strength tests made at the Contrac- 
tor’s request shall be borne by the Contractor. The alternate strength test shall 
consist of obtaining and testing three (3) drilled core samples in accordance 
with Test Method No. Nev. T474. The test specimens will be taken at a single 
location approved by the Engineer, and shall be from the same area repre- 
sented by the original strength test. The cores shall be obtained and the test 
performed by the Department. The test shall be accomplished as soon as 
possible after the twenty-eight (28) day compressive strength test. 

The average compressive strength of the three (3) drilled core samples at the 
age tested shall be converted to a twenty-eight (28) day compressive strength 
as shown by Chart No. | in subsection 501.02.04, ‘‘Concrete Making 
Properties.’’ This calculated value shall be termed the ‘‘result of the core 
test.’’ When the result of the core test validates the original twenty-eight (28) 
day strength test, the quality of the concrete shall be assessed on the basis of 
the original test. When the core test does not validate the twenty-eight (28) 
day strength test, then the result of the core test shall be used to assess the 
quality of the concrete. 
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No measurement or other allowance will be made for work, material for 
forms, falsework, cofferdams, pumping, bracing, etc. 

The quantity of concrete involved in fillets, scorings, and chamfers two (2) 
square inches or less in cross sectional area shall be neglected. No deduction 
shall be made for the volume of concrete displaced by reinforcing steel, 
expansion joint material, drainage and weep holes, pipes, conduits, and ducts 
embedded in concrete. Deduction shall be made for the volume of timber 
piles, concrete piles, and cast-in-place piles embedded in the concrete. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


504.05.01 Payment. The accepted quantity of concrete measured as 
provided in subsection 504.04.01, ‘“Measurement,”’ will be paid for at the 
contract unit price bid per cubic yard for the class of lightweight concrete 
specified. Reinforcing steel will be paid for as provided in Section 505, 
‘*Reinforcing Steel.’’ All metal parts, fabrics, pads, joint filler, drains, and 
any other materials not specifically mentioned for payment herein, will be 
considered subsidiary to the other pay items of the work and no further 
compensation will be allowed therefor. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 

Pay Item Pay Unit 
CLASS inate Mele Is CONC TMC ee es Re eee eee Cubic Yard 
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SECTION 505 


REINFORCING STEEL 


DESCRIPTION 


505.01.01 General. This work shall consist of furnishing and placing 
reinforcing steel and mesh reinforcing in accordance with these specifications 
and in conformity with the plans. 

This work shall also consist of furnishing and applying organic protective 
coatings on certain reinforcing steel bars as indicated on the plans, as well as 
the prequalification requirements for acceptance of the organic protective 
coatings. Tie wires used on bars which have the organic protective coating 
shall be coated with plastic or an equal type coating as approved by the 
Engineer. 

At each end of each frame of the structure, the Contractor shall furnish and 
install two (2) No. 8 bare copper wires which shall be attached to the coated 
top slab reinforcing steel. Near one (1) end of the frame attach one (1) wire on 
the right side of the deck to a bar running parallel to the roadway centerline. 
On the left side of the deck attach one (1) wire to a bar running perpendicular 
to the roadway centerline. At the opposite end of the frame attach one (1) wire 
on the right side of the deck to a bar running perpendicular to the roadway 
centerline and on the left side of the deck attach a wire to a bar running 
parallel to the roadway centerline. All the above wires are to be extended to a 
minimum of three (3) inches beyond the outside of the structure. The wires 
are to be easily accessible to a person beside or under the structure without the 
aid of any equipment. It will be necessary to remove the organic coating prior 
to attaching the copper wires. The organic coating shall be replaced once the 
copper wires have been attached to the bars. The copper wires are not to come 
into contact with any metallic materials on their run to the outside of the 
structure. 


MATERIALS 


505.02.01 General. Materials shall conform to the requirements speci- 
fied in the following subsections: 


Fabricated Steel Bar or Rod Mats Reinforcement....2........222.2-.2cccceceeceeeeeeeeoes Subsection 713.03.02 
Bath icele Reinforcement: 2. yl eee eh ie Nae Et Subsection 713.03.01 
Welded Steel Wire Fabric Reinforcement..2.....-......--.2..---.--cceecceececceceeceeesecceoseoee Subsection 713.03.03 


All bar steel reinforcement may be either Grade 40 or Grade 60 unless 
otherwise specified on the plans. 

Spiral reinforcement may be either bar steel reinforcement or steel wire, of 
the equivalent size of the bar steel. 

The prequalification of organic coatings for steel reinforcing bars shall 
conform to AASHTO Designation M284 Annex Al (ASTM Designation 
D3963 Annex A1). 

The following products have met the prequalifications test for epoxy coat- 
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ings, and it is anticipated that no further prequalification will be required by 
these companies. 

Corvel ECA-1558, Red-27000, Corvel ECA-1440, Green-3169— 
Manufactured by The Polymer Corporation, Reading, Pennsylvania. 

Epoxiplate—R-346, R-347, R-348, R-349, R-350, R-352, R-361, and 
R-371—Manufactured by Armstrong Products Company, P.O. Box 657, 
Warsaw, Indiana 46580. 

Epoxy powder 720-A-009—Manufactured by Cook Paint and Varnish 
Company, P.O. Box 389, Kansas City, Missouri. 

Flintflex—531-6080, 531-6085, 531-6086— Manufactured by E. I. Dupont 
deNemour Company, Inc., 308 E. Lancaster Avenue, Wynnewood, Pennsyl- 
vania. 

Miccron 650—Manufactured by Republic Steel Corporation. 

Mobilox 1004—R-2—Manufactured by Mobil Chemical Company. 

Nap-Gard 7-2000—Manufactured by NAPCO Corporation. 

Scotch Kote—202, 213, and 214—Manufactured by Minnesota Mining and 
Manufacturing Company, Inc., 320 Shaw Road, South San Francisco, Cali- 
fornia. 

EL-704-P-9, epoxy powder—Manufactured by Fuller-O’Brien, P.O. Box 
469, Tualatin, Oregon 97062. 

Hysol DK23-0679 (Green) and Hysol DK23-0602 (Brown)s— 
Manufactured by the Hysol Division of the Dexter Corporation, Olean, New 
York 14780. 

Corflex CF 4650 (Green)—Manufactured by Carboline/Ferro Company, St. 
Louis, Missouri. 

Interpon HD-33 Fusion Bond—Manufactured by International Paint, Hous- 
ton, Texas. 

Further information and addresses on the coating material producers may 
be obtained by contacting Construction Methods and Practices Branch Con- 
struction and Maintenance Division, Office of Highway Operations, Federal 
Highway Administration, Washington, D.C. 20590. 


505.02.02 Samples. One (1) extra bar of each diameter shall be fur- 
nished per contract for each one hundred (100) tons or fraction thereof. This 
bar shall be from the longest bar of each size so that it, or a portion of it, can 
be used to replace any bar of that diameter which is selected to be used as a 
field sample. The field sample must be of sufficient length to provide for two 
(2) thirty (30) inch samples of each diameter. The extra bars shall be indicated 
on the fabricator’s details. 


505.02.03 Specifications for Coating Reinforcing Steel. Coating of 
reinforcing steel shall conform to AASHTO Designation M284 (ASTM Des- 
ignation D3963). 

Patching or repair material, compatible with the coating and inert in 
concrete, shall be made available by the coating manufacturer. The material 
must be suitable for making repairs of areas of the coating damaged during 
fabrication or handling in the field. Sheared ends and other cuts or exposed 

areas shall be patched promptly and before detrimental oxidation occurs. 
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Patching shall be done in accordance with the manufacturer’s recommenda- 
tions and to the prescribed thickness. 

Damage to the coating during fabrication shall be repaired by the fabricator 
using patching material as specified in this subsection in accordance with 
procedures specified by the manufacturer of the material and to the prescribed 
thickness. 

Patching will be required on straight areas of the rebar only if damage 
exceeds two (2) percent of the coated area within the total straight portion of 
the coated rebar. When coating repair is required, all damage shall be patched 
on straight areas of the rebar. 

Patching will be required within each bent area of the rebar only if bond 
loss and damage exceed five (5) percent of the coated area within each bent 
area. When coating repair is required, all damage within each area shall be 
cleaned and patched, but each bent area may be treated individually. Hairline 
cracks without bond loss or other damage on fabrication bends need not be 
patched. Required patching shall be done as soon as possible and before 
visible oxidation appears. Patching shall be done at the fabricator’s plant. 

All systems for handling coated bars shall have padded contact areas for the 
bars wherever possible. 

All bundling bands shall be padded and all bundles shall be lifted with a 
strong back, multiple supports, or a platform bridge so as to prevent bar to bar 
abrasion from sags in the bar bundle. 

The bars or bundles shall not be dropped or dragged. 

Coating repair will not be required if damage is less than three (3) percent 
of the coated area. Where repair is required, all damaged areas will be 
repaired as soon as possible after each span is placed. 


CONSTRUCTION 


505.03.01 Bending Diagrams. Before placing reinforcing steel, two (2) 
copies of a list of all reinforcing steel shall be furnished to the Engineer at the 
site for his use in administering the contract. Furnishing such lists to the 
Engineer shall not be construed to mean that the lists will be reviewed for 
accuracy. The Contractor shall be wholly and completely responsible for the 
accuracy of the lists and for furnishing and placing all bar reinforcing steel in 
accordance with the details shown on the plans and as specified. 


505.03.02 Protection of Materials. Reinforcing steel shall be protected 
at all times from damage. When placed in the work, the reinforcing steel shall 
be free from dirt, detrimental scale, paint, oil, or other foreign substance. 
However, when steel has on its surface loose mill scale or dust which is easily 
removable, it may be cleaned by a satisfactory method, if approved by the 
Engineer. 


505.03.03 Bending. Bar reinforcement shall be bent to the shapes 
shown on the plans. All bars shall be bent cold unless otherwise permitted. 
Bends shall be made in accordance with the ACI Detailing Manual for 
detailing reinforced concrete structures. 

Bars partially imbedded in concrete shall not be field bent except as shown 
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on the plans or specifically permitted. Bars shall not be bent or straightened in 
a manner that will injure the material. After a reinforcing bar has been bent or 
straightened once, it shall not be subjected to further bending. 

The Contractor shall submit a bending procedure to the Engineer for 
approval prior to field bending any bars. Bars which are injured or broken 
shall be spliced in accordance with subsection 505.03.05, ‘*Splicing.’’ The 
method of splicing shall be submitted to the Engineer for approval. 

Field bending shall be done to the following minimum diameters unless 
smaller diameters are approved by the Engineer: 


Min. Bending 

Bar Size Dia. (Inches) 
HA Wot ees elt es tee CON eee 3 
De A on ae at ee een ee ae aie eee 4 
fea team tee aaterhe sed iY sir a 
PS permeate tance nl ccc he asa ti 6 
ious LLM aide babi Sr Pe URES CURIE De, oh ih Wa ae 3 8 

A bovect Sik. scawe 2.50 suey al Bending and Straightening 


Not Recommended. 


The bending shall be done with a smooth continuous application of force. If 
a hickey bar is used in straightening a bar, it shall be done by progressively 
moving the hickey bar around the bend. 


505.03.04 Placing and Fastening. All bar reinforcement shall be accu- 
rately placed in the positions shown on the plans and firmly held during the 
placing and setting of concrete. When the spacing of bars exceeds one (1) foot 
in either direction, all intersections shall be tied. When the spacing of bars is 
one (1) foot or less in both directions, alternate intersecticns shall be tied. 

Distance from the vertical and horizontal forms shall be maintained by 
means of stays, blocks, ties, hangers, or other approved supports. Blocks 
used for holding reinforcing bars from contact with the forms or between 
layers of bars shall be precast mortar blocks of approved shape and dimen- 
sions and shall have a compressive strength of not less than three thousand 
(3,000) p.s.i. Metal chairs which are in contact with the exterior surface of 
the concrete shall be fabricated of either galvanized steel, or have the steel tips 
plastic coated to at least three-fourths (7/4) inch into the concrete, or be of 
stainless steel conforming to the requirements of ASTM A493 Type 430. The 
use of pebbles, pieces of broken stone or brick, metal pipe, and wooden 
blocks will not be permitted. Reinforcement in any member shall be placed, 
and then inspected and approved by the Engineer, before the placing of 
concrete begins. Concrete placed in violation of this provision may be rejected 
and its removal required. 

If mesh reinforcement is shipped in rolls, it shall be straightened into flat 
sheets before being placed. 


505.03.05 Splicing. All reinforcement bars shall be furnished in the full 
lengths indicated on the plans. Splicing of bars, except where shown on the 
plans, will not be permitted without written approval of the Engineer. Splices 
shall be staggered as far as possible. Splicing of reinforcing bars shall be 
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either by lapping, welding, or by mechanical butt splicing. Reinforcing bars 
numbers fourteen (14) and eighteen (18) shall not be spliced by lapping. 

Lapped Splices. Splices made by lapping shall consist of placing the 
reinforcing bars in contact and wiring them together in such a manner as to 
maintain the alignment of the bars and to provide minimum clearances. 

Lapped splices will not be permitted at locations where the concrete section 
is not sufficient to provide a minimum clear distance of two (2) inches 
between the splice and the nearest adjacent bar. The clearance to the surface 
of the concrete shall not be reduced. 

The required length of lapped splices shall be as shown on the plans. 

Sheets of mesh reinforcement shall overlap each other sufficiently to main- 
tain a uniform strength and shall be securely fastened at the ends and edges. 
The edge lap shall not be less than one (1) mesh in width. 

Welded Splices. Welding of reinforcing steel shall be done only if detailed 
on the plans or if written approval is given by the Engineer. Welding shall 
conform to the current specifications, Structural Welding Code, Reinforcing 
Steel, AWS D1.4 of the American Welding Society. 

A full welded splice shall have bars buffed and welded to develop in tension 
at least one hundred twenty-five (125) percent of the specified yield strength 
of the bar. 

Mechanical Butt Splices. Mechanical butt splicing of reinforcing steel 
shall be done only if detailed on the plans or if written approval is given by the 
Engineer. 

Mechanical butt splices may be either the threaded sleeve coupler type, the 
filler metal sleeve coupler type, or the swaged sleeve coupler type. 

A full mechanical connection shall develop in tension or compression, as 
required, at least one hundred twenty-five (125) percent of the specified yield 
strength of the bar. 

The mechanical connections used shall be of approved design. Approval by 
the Engineer will be based upon technical data, including test results, and 
other necessary proof of satisfactory performance submitted by the manufac- 
turer. Approval will also be based upon the results of tests which the Engineer 
may wish to perform on sample splices and splice material furnished by the 
manufacturer. 

All splicing procedures shall be in accordance with the manufacturer’s 
recommendations. Splices shall be made using the manufacturer’s standard 
equipment and other required accessories. 

Ends of reinforcing bars to be spliced shall be cut nominally square. 

Splice sleeves shall have a clear coverage of not less than one and three- 
fourths (13/4) inches measured from the surface of the concrete to the outside 
of the sleeve. Stirrups, ties, and other reinforcement shall be adjusted or 
relocated and additional reinforcement shall be placed if necessary to provide 
planned clear coverage to reinforcement. 

The following splice guidelines shall be followed when field splicing is 
made by the use of welding or mechanical couplers: 
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SPLICE GUIDELINES 


See “‘Splice Details’’ 
(Pages 341 and 342) Process’ 


Single lap splice'””° ; Ry. Aad eu 
b 


Detail 1, Types la, lb, 2a, 2 FCAW 
Double lap splice 1) SOR eNOMESOL SMAW 
Detail 2a, 2b”°° FCAW 
LOU Ves DORCITACIOT es ult et) le dea, a SMAW 
Butt weld—Detail 3a, 3b°°° FCAW 
75% penetration SMAW 
Butt weld with flare V groove lap;---- 
splice—Detail 4°° FCAW 
SMAW 
GR. 40 to GR. 609-6 -----------------eeeeteeeeeteeeees FCAW 


Threaded: sleeve couples. cesses oe 
Filler metal islecve coupler se 00. oe 
Swaged sleeve coupler..22.-_/0) sido E 


Electrode’ 


E9018 
CR dU 1, 


E9018 
GR. E90T 


E9018 
GRE? 


E9018 
GR. E90T 


E7018 
GR. E70T-X 


'This detail not recommended for concrete coverage of less than three (3) inches. 


*Welding both sides is unnecessary. 


>When backup is not used, root should be backgouged before welding second side. 


4Manufacturer’s recommendations should be followed. 


Bar Size 
8 and smaller 


8 and smaller 
4 through 18 


(see note No. 8) 


8 and smaller 


Any size with appli- 
cable notes for 
splice type. 


- 4 
Any size 

on a4 0 
Any size 

bi A 
Any size*” 


*Welder should have papers documenting his experience at welding rebar or be tested. 
*Preheat weld spliced to six hundred (600) degrees F. and cool slowly (wrap with insulation) to two hundred 


(200) degrees F. 
™7SMAW and one-eighth (%) inch electrode are preferred. 
8Smaller sizes are more difficult to butt weld. 


Larger sizes (10 and larger) have more difficulty in meeting requirements. 
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SPLICE DETAILS 


SSR ee ae 
~\) WS 
PUN SS SS 


Wb SA rm NS ah ais a 
SS 1 ee Te 


BEGIN AND END WELD ON SINGLE LAP SPLICE 
SPLICE BAR AS SHOWN Sao eee Pr WITH FLARE V GROOVE WELD 


Detail ] 2. wetp one sive 


b. WELD BOTH SIDES 


A eS 
) Mnwed 


SSSR See RANA mp mm) s —— —_ 
42> ei. 


00. 
RNY) 


Saige ee ee ST 
BEGIN AND END WELD ON DOUBLE LAP SPLICE 
SPLICE BAR AS SHOWN WITH FLARE V GROOVE WELD 


a. WELD ONE SIDE 
b.- WELD BOTH. SIDES 


RS SrA Se EE iN A 


= 
100% PENETRATION BUTT WELD 


Detail 3 a. WITH SPLIT PIPE BACKING 
b. NO BACK UP 
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SPLICE DETAILS 


Se Se | 


BEGIN AND END FLARE 75% PENETRATION BUTT WELD 
GROOVE WELD ON SPLICE WELD FLARE V GROOVE LAP SPLICE 


BAR AS SHOWN - 
Detail 4 


A.W.S. VALUE FOR FLARE V GROOVE WELDS 


Effective Throat 06S S= 4X Nominal Diameter 


FLARE V GROOVE . FLARE V GROOVE 
WELDED ONE SIDE WELDED BOTH SIDES 


) = MINIMUM CALCULATED WELD 
LENGTH (INCHES) FOR BARS 
WELDED ON ONE SIDE. 


\ 

} = RECOMMENDED WELD 
LENGTH (INCHES) FOR 
ALL CASES. 


L = RECOMMENDED LAP OR 
SPLICE LENGTH (INCHES) 


* DOUBLE VALUES FOR DETAIL 
Ly CYP Er 2) 
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505.03.06 Substitutions. Substitution of different size bars will be per- 
mitted only with specific authorization by the Engineer. The bars substituted 
shall have an area equivalent to the design area or larger. 


METHOD OF MEASUREMENT 


505.04.01 Measurement. Bare reinforcing steel and coated reinforcing 
steel shall be measured for payment by the pound in accordance with this 
subsection and each type (bare or coated) shall be considered separately. No 
additional allowance will be made for the weight of the organic coating. 

The calculated quantity shown on the plans, plus or minus quantities 
covered by approved changes, will be the quantity used for payment. The 
Engineer or the Contractor may request final measurement if a possible error 
is suspected in the quantities shown on the plans. The Contractor’s request for 
final measurement shall be in writing. Final measurement will be made 
according to the dimensions shown on the plans, plus or minus approved 
changes, and quantities derived therefrom will be the quantity used for 
payment. The quantity of reinforcing steel measured for payment will be the 
number of pounds complete and in place. 

The calculated weights of the plain and deformed bars shall be based on the 
following table: 


Nominal Diameter Weight Per Foot 
Size No. in Inches in Pounds 
PAS ROI Tie rare: CoRR CRIS oo Ae 0.250 0.167 
bE eam tae Spee eee Dee ee ar 0.375 0.376 
Cs RO SMR eee EP Ne ie! Nireaehaltes acs 0.500 0.668 
5 SAS ee ee ES 0.625 1.043 
oe UN RE eae 0.750 1.502 
Clases pitas: «We tealbe tet ees eae 0.875 2.044 
SAS oe tes kh gee al oe ee 1.000 2.670 
Se | os ee eee ae Oe 1.128 3.400 
1B ca Os NR tale Se ae ad Me ato E270 4.303 
| Gageer Ne inte) ey che ee 1.410 s.313 
ie Nake eect mets Woe ea ex 1.692 7.650 
he RAMs ne aed. eS tellee, Pam TE 2.256 13.600 


The quantity of mesh reinforcement to be measured for payment will be the 
number of square yards complete and in place measured along the plane of 
placement. No allowance will be made for laps. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


505.05.01 Payment. The accepted quantity of bare or coated reinforcing 
steel, measured as provided in subsection 505.04.01, “‘Measurement,’’ shall 
be paid for at the contract unit price bid per pound for ‘“‘reinforcing steel’’ or 
for ‘reinforcing steel (epoxy coated),’’ as the case may be, which price shall 
include full compensation for furnishing and installing reinforcing steel of the 
type specified (bare or epoxy coated) complete in place in the accepted work 
as shown on the plans and as directed by the Engineer. The cost of furnishing 
and installing bare copper wires, plastic coated tie wires and all costs involved 
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in coatings and touching up and repairing damaged coatings on bars shall not 
be paid for directly but the cost thereof shall be considered included in the 
contract unit price bid per pound for “‘reinforcing steel (epoxy coated)’’ and 
no further compensation shall be allowed therefor. 

The accepted quantity of mesh reinforcement measured as provided in 
subsection 505.04.01, ‘“Measurement,”’ will be paid for at the contract unit 
price bid per square yard. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Reeinforetne Ste eee eee ance eee ee earn TE Pound 
Reintorcing Steel (Epoxy (oOate dy on occ scccnanceccnetteee totes Ie BAER area ng Aras Rice oe eA ae Pound 
Meshr Reinforce irig st Sere eer Ses OE eRe, REED ADT ARG oA bets Dae e ae, eed AEE ee Square Yard 
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STEEL STRUCTURES 


DESCRIPTION 


506.01.01 General. This item shall consist of furnishing, fabricating, 
casting, machining, or otherwise preparing, transporting, erecting, and paint- 
ing any or all structural steel, steel forgings, castings, deck drains, expansion 
joint armor, “metal covers, sidewalk channels, and any other metal of the type, 
shape, dimensions, and quality required by these specifications or as shown 
on the plans. 





506.01.02 AISC Certification. 


artificati : ' iff on shall he ascho non 
contract plans. The AISC certification shall be required 








Dri struc only, but need not includesthe. fabricationsofdeck#drains, 
= angers, deck protection angles, pier nose angles or anchor bolt 
1eS. fabricator shall submit to the Engineer a copy of the 


cer or th 









rior to or along:withithétfirstsubmit- 


MATERIALS 


506.02.01 General. Materials shall conform to the pertinent require- 
ments of the following sections: 


Sormcturabotec) | trial erst tty ls vivir ivy seed (El pian a eT sabes bie ct it Section 710 
memrainin. for Brig cea ails, udid ono tte Patat ite eich tae tia att Section 711 
eo DEAS ee EE ae a ae ei TE MR IR TENE MR Remit: SERRATE. A Section 712 
OES ay nets J eanacemeecmnaltindt trelacednpnly apr 89 oon elt emake ME La petedeseiot ene alltel sal eadintencndedt ied Section 714 
arvanizing: ct bait gh A! AP eer DD MOU BT SO ds Section 715 
Reha ink «Pearce, etre. ele ee i rir (Pore Pe defies ip pe Section 724 
PlastomericuBboarinesPadsas sha). tee oi Dae Re 8 es ee Ce es Section 725 


Unless otherwise shown on the plans, steel plates for main members and 
splice plates for flanges and main tension members shall be cut and fabricated 
so that the primary direction of rolling is parallel to the longitudinal axis of the 
member. Hinge hanger plates shall be cut and fabricated so the primary 
direction of rolling is perpendicular to the longitudinal axis of the member. 

Welded sections may be substituted for the rolled shapes shown on the 
plans, provided that the shapes and sections to be substituted comply with the 
following provisions: 

(a) The depth, width, and average thicknesses shall be at least equal to those 
for the shape or section shown on the plans. 

(b) For welded sections, the flanges shall be welded to the web with 
continuous fillet welds on each side of the web, and the welding shall conform 
to the provisions in subsection 506.03.20, ‘“‘Welding.’’ 

(c) The strength classification of the material shall not be reduced. 
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Anchor assemblies including anchor bolts, nuts, washers, plates, and pipes 
shall be galvanized after fabrication in accordance with Section 715, *‘Galva- 
nizing.”’ 


506.02.02 Railing. Steel bridge rail shall be galvanized after fabrication 
and shall be painted white. Aluminum bridge rail shall not be painted. Steel 
pedestrian rail shall be galvanized after fabrication and shall not be painted. 

Shims for steel railing shall be galvanized steel plates. Shims for aluminum 
railing shall be aluminum alloy. 

Insulating material for insulating the bases of aluminum rail posts from 
concrete and from steel anchor bolts shall be an aluminum impregnated light 
colored caulking compound with the consistency of putty. 

All bolts, nuts, and washers shall be either steel galvanized, stainless steel, 
or steel, cadmium plated in accordance with ASTM Designation A165, Type 


ae 


LD we ure it a-ak 


iy Aiea be thet CONSTRUCTION 


_506.03.01 Shop Drawings. Shop drawings shall consist of shop detail 
erection and other working plans showing dimensions, sizes of material, 
details, and other information necessary for the complete fabrication and 
erection of the metal work. The drawings shall be prepared on sheets twenty- 
two (22) inches wide by thirty-six (36) inches. The original drawings may be 
made either on paper or on cloth but the details must be drawn so that the 
prints will be clear and legible. 

Unless otherwise requested, the Contractor shail submit to the Engineer, 
1263 South Stewart Street, Carson City, Nevada 89712, for his approval in 
accordance with the provisions of this subsection, shop drawings for struc- 
tural steel. For initial review two (2) sets of such drawings shall be submitted 
for highway bridges. After initial review, between six (6) and twelve (12) 
sets, as requested by the Engineer, shall be submitted for final approval and 
for use during fabrication and construction. The Engineer reserves the right to 
refuse prints of shop drawings which are not clear and legible. All shop 
drawings shall be submitted for approval at least six (6) weeks before 
fabrication is started for highway bridges. No material shall be fabricated 
until the shop drawings have been approved by the Engineer and copies 
distributed. The shop drawings as approved by the Engineer shall become a 
part of the contract; provided, however, that any substitution of sections 
contemplated by the shop drawings different from sections shown on the plans 
shall be made only when approved by the Engineer and in such case, the 
additional costs resulting from such substitution shall be borne by the Con- 
tractor. After the fabrication and erection of the structural steel is complete, 
the Contractor shall furnish the Engineer the original tracings or reproducible 
negatives of all approved shop drawings, prior to final acceptance of the 
contract. See subsections 506.03.11, ““Shop Assembly,’ and 506.03.26, 
‘‘Erection Methods and Equipment,’’ for additional requirements. 

In the event the Contractor elects to furnish bridge rail constructed of 
aluminum as provided herein and the plan sheets show only steel bridge rail, 
the Contractor shall submit the fabricator’s design calculations to the Engi- 
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neer in order that it may be verified that the railing and hardware conform to 
Section 1.1.9, ‘‘Railings,’’ of the AASHTO Standard Specifications for High- 
way Bridges, current edition. 

After approval there shall be no deviation from the shop drawings or 
changes made thereon without prior approval of the Engineer. 

Approval of shop drawings shall be understood to be an acceptance of the 
character and sufficiency of the details and not a check of any dimensions. 
Checking shop drawings is intended as a means of facilitating the work and 
avoiding errors so far as possible, but it is expressly understood that it will not 
relieve the Contractor from the responsibility in regard to errors or omissions 
on said shop drawings. 

The contract price shall include the cost of furnishing all shop drawings and 
the Contractor shall be allowed no extra compensation for such drawings. 


506.03.02 Notice of Beginning Work. The Contractor shall give the 
Engineer fifteen (15) days written notice of manufacturing of material at the 
mill so that inspection may be provided. No material shall be manufactured or 
fabrication begun without authorization by the Engineer. The Engineer may 
inspect material, as provided for in ASTM Designation A6, at his option. 
Material not inspected at the place of manufacture shall be subject to inspec- 
tion as provided for in subsection 506.03.03, “‘Inspection and Testing.’ 
‘*Mill’’ means any rolling mill or foundry where material for the work is to be 
manufactured. 

Prior to the fabricator placing his order with the mill, he shall inquire with 
the Engineer if additional material will be required for testing. The additional 
material required for testing shall be at no additional cost to the Department. 

Prior to the beginning of fabrication, a fifteen (15) day written notice shall 
be provided, by the Contractor, to the Engineer. Any purchase of material 
prior to inspection at the mill or fabrication of any work without authorization 
from the Engineer shall be at the Contractor’s risk. 


506.03.03 Inspection and Testing. The Engineer will examine and test 
as necessary all material before fabrication. Adequate facilities and free 
access to the necessary work areas will be provided to the Engineer by the 
fabricator. Required test samples will be furnished free of charge. Material 
not inspected at the place of manufacture shall be subject to all chemical, 
physical, and workmanship requirements established for the material sup- 
plied. Materials or workmanship not in conformity with the specified product 
may be rejected. The Engineer may inspect and test all material by any visual, 
destructive, or nondestructive method to evaluate the material for its specified 
properties. Mill orders and certificates, showing test values obtained, must be 
furnished in triplicate to the Engineer. All certified test reports must include 
physical and chemical test results and steel making process used. All steel not 
identified by mill heat numbers shall be rejected. Acceptance of any material 
at the fabrication shop prior to incorporation into the work shall not prevent 
the rejection of the material or finished member if defects are discovered 
during the fabrication process. 

Inspection in the fabrication shop is intended as a means of facilitating the 
work and avoiding errors so far as possible. It is expressly understood that 
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shop inspection does not relieve the Contractor from responsibility for mate- 
rial or fabrication defects or errors and the necessity for replacement or 
correction of rejected materials and workmanship. 

Shop inspection of rail pipe and tubes will in most cases be waived and the 
Contractor permitted to ship subject to inspection at the project site. The field 
inspection will cover the general appearance, size, thickness, etc., of the pipe 
and tubing. Conformance of chemical and mechanical properties to require- 
ments of the specifications will also be considered before the material is 
approved. Shop inspection of rail posts will be made on the first few rail post 
castings furnished for each project in order to establish a satisfactory class of 
finish and workmanship. When shop inspection is waived on a portion of the 
handrail posts for a project, a careful inspection will be made in the field to 
determine the acceptability of these posts on the basis of the finish and 
workmanship as compared to that of the other posts previously inspected and 
approved. 

Fabrication of aluminum alloy material shall, in general, conform to or be 
equivalent to fabrication methods and practices recommended in the hand- 
books of the major producers of aluminum materials and specifically the 
following requirements: 

(a) Material shall be sawed, routed, or milled. 

(b) Flame cutting is not permissible. 

(c) Tubing may be heated to a temperature not exceeding four hundred 
(400) degrees Fahrenheit for a period not exceeding fifteen (15) minutes to 
facilitate bending. 

(d) Holes in pipe and tubing shall be drilled. Holes in castings shall be 
cored and reamed, or drilled from the solid. Seats for pipe shall be finished 
smooth. 

The fabrication and handling of aluminum materials in the shop and field 
shall be performed in a manner to prevent scoring or marring of the surfaces. 
An objectionable appearance resulting from such scoring or marring shall be 
cause for rejection of the material. Sleeves and rails shall be fabricated in 
lengths indicated on the plans. 

The finishing of rail posts shall be performed after fabrication is completed. 
All fins, pipes, and other casting irregularities and all drilling, reaming, and 
other fabrication marks shall be removed. 


506.03.04 Storage. The loading, transporting, unloading, storing, and 
handling of the structural steel shall be conducted so that the metal will be 
kept clean and free of grease and other foreign material. Material to be stored 
shall be placed above the ground on skids, platforms, or other supports. In 
addition the material shall be properly drained and protected from corrosion. 
All material for the project shall be stored separate from ‘‘in stock’’ materials. 
Different grades or classifications of material shall be color coded as provided 
for in ASTM Designation A6. This color code must be transferred throughout 
fabrication. 

Girders and beams shall be placed upright above ground and shored. Other 
members such as columns, chords, cross-frames, wind bracing, etc., shall be 
supported above the ground on skids placed near enough together to prevent 
injury from deflections. 
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506.03.05 Straightening. Rolled material before being laid out. or 
worked shall be straight. Methods of straightening shall be in accordance with 
ASTM Designation A6. 

Subassemblies and completed members shall be straight before being incor- 
porated into the work. If straightening is necessary it shall be done by 
methods acceptable to the Engineer and in accordance with AWS D1.1-80 and 
revisions thereto as modified by AASHTO Standard Specifications for Weld- 
ing of Structural Steel Highway Bridges, Third Edition. 

Details of methods proposed for straightening of rolled material, subassem- 
blies, or completed members shall be submitted in writing to the Engineer 
prior to their use. In addition a detailed procedure for correcting camber shall 
be submitted to the Engineer for approval. After straightening or correcting 
camber, evidence of fracture or other damage will be cause for rejection of the 
material. 

If required, beams and girders shall be curved by either: (1) precutting 
curved flanges or (2) heat curving the members after fabrication. The heat 
curving shall be in accordance with Division II, Article 10.5 of AASHTO 
Standard Specifications for Highway Bridges, Thirteenth Edition. The proce- 
dure used shall be submitted to the Engineer for review and approval. 


506.03.06 Blank. 
506.03.07 Blank. 
506.03.08 Blank. 


506.03.09 Punching, Subpunching, Drilling, and Reaming. Unless 
otherwise specified, connections and splices (shop and field) of main truss or 
arch members, continuous beams, plate girders, rigid frames, and web splices 
shall either be subpunched (or subdrilled) and reamed while shop assembled 
or drilled to full size from the solid while assembled at the shop. Full size 
punching of holes will be allowed on intermediate stiffeners, bearing stiffen- 
ers, cross bracing, wind bracing, and diaphragms. 

Punching and subpunching of structural steel conforming to ASTM A36 
shall not be permitted on material thicker than seven-eighths (7/s) inch or 
thicker than three-fourths (7/4) inch for high strength structural steel. Holes 
subpunched for reaming shall be subpunched one-fourth ('/4) inch less in 
diameter than the finished hole. 

Reamed or drilled holes shall be cylindrical and perpendicular to the 
member. Oversize or slotted holes shall not be permitted unless specified on 
the plans, except as noted in subsection 506.03.10, ‘“Bolts and Bolted Con- 
nections.’’ Reamers shall be directed by mechanical means where practicable. 
Burrs on the outside surfaces shall be removed. Poor matching of holes shall 
be cause for rejection. Reaming and drilling shall be done by twist drills. 

Unless otherwise specified each individual (full length) truss, arch, continu- 
ous beam, or plate girder shall be assembled at the shop before reaming or 
drilling is commenced. During shop assembly all members shall be supported 
at such intervals and in such manner as is necessary to avoid undesirable 
deflections. 
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Drilling through templates shall be permitted only after the templates have 
been securely placed and firmly clamped or bolted. All parts shall be securely 
held together during drilling operations. 

All holes for floor beams and stringer field end connections shall be 
subpunched and reamed to a steel template. 

Mispunched or misdrilled holes shall not be corrected by welding, unless 
approved by the Engineer. 


506.03.10 Bolts and Bolted Connections. (a) General. Bolts shall be 
of such length that they will extend entirely through the nut but not more than 
three-eighths (7/s) inch beyond. The Contractor shall furnish sufficient bolts of 
each type for each size and length to bolt such connections as called for with 
an ample surplus to replace those lost or rejected. 

The holes, except holes in end diaphragms, shall be truly cylindrical. Holes 
shall be at right angles to the surface of the metal so that both head and nut 
will bear squarely against the metal. Bolts shall be driven accurately into the 
holes without damaging the thread. 

Bolt holes in end diaphragms shall be slotted one-half (//2) inch in addition 
to the dimensions shown on the plans, in the direction to facilitate erection. At 
all locations where such slotted bolt holes are required, circular washers shall 
be placed on each side of the bolted connection and the necessary bolt length 
adjusted accordingly. 

Bolts in end diaphragm to girder connections shall not be tightened until the 
deck pour has been completed. 

All bolted connections shall be fastened with high-tensile-strength bolts. 

(b) High-Tensile-Strength Bolts. 1. General. This article covers the 
assembly of structural joints using AASHTO M164 (ASTM A325) or 
AASHTO M253 (ASTM A490) high strength bolts, or equivalent fasteners, 
tightened to a high tension. 

2. Bolts, Nuts, and Washers. Bolts, nuts, and washers shall conform 
to the requirements of subsection 710.03.03, “‘High Strength Bolts,’ except 
the use of lock-pin and collar fasteners shall not be permitted. 

3. Bolted Parts. The slope of surfaces of bolted parts in contact with 
the bolt head and nut shall not exceed one (1) to twenty (20) with respect to a 
plane normal to the bolt axis. Bolted parts shall fit solidly together when 
assembled and shall not be separated by gaskets or any other interposed 
compressible material. 

When assembled, all joint surfaces, including those adjacent to the bolt 
head, nuts, or washers, shall be free of scale, except tight mill scale, and shall 
also be free of burrs, dirt, and other foreign material that would prevent solid 
seating of the parts. Paint is permitted unconditionally in bearing-type con- 
nections. 

In friction-type conditions the class, as defined below, indicating the 
condition of the contact surfaces shall be specified on the plans. Where no 
class is specified all joint surfaces shall be free of scale, except tight mill 
scale, and shall not have vinyl wash. 

Class A, B, and C (uncoated). Contact surfaces shall be free of oil, 
paint, lacquer, or other coatings. 
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Class D (hot dip galvanized and roughened). Contact surfaces shall be 
lightly scored by wire brushing or blasting after galvanizing and prior to 
assembly. The wire brushing treatment shall be a light application of manual 
or power brushing that marks or scores the surface but removes relatively 
little of the zinc coating. The blasting treatment shall be a light ‘‘brush-off”’ 
treatment which will produce a dull gray appearance. However, neither 
treatment should be severe enough to produce any break or discontinuity in 
the zinc surface. 

Class E and F (blast-cleaned, zinc rich paint). Contact surfaces shall be 
coated with organic or inorganic zinc rich paint as defined in the Steel 
Structures Painting Council System SSPC 12.00. 

Class G and H (blast-cleaned, metallized zinc or aluminum). Contact 
surfaces shall be coated in accordance with AWS C2.2. Recommended 
Practice for Metallizing with Aluminum and Zinc for Protection of Iron and 
Steel, except that subsequent sealing treatments, described in Section IV 
therein, shall not be used. 

Class I (vinyl-wash). Contact surfaces shall be coated in accordance 
with the provisions of the Steel Structures Painting Council Pretreatment 
Specifications SSPC PT3. 

High-tensile-strength bolts shall not be galvanized unless shown on the 
plans. AASHTO M164 (ASTM A325) Type 2 and AASHTO M253 (ASTM 
A490) bolts shall not be galvanized nor shall they be used to connect 
galvanized material. 

4. Installation. a. Bolt Tension. Each fastener shall be tightened to 
provide, when all fasteners in the joint are tight, at least the minimum bolt 
tension shown in Table I for the size of fastener used. 

If required because of bolt entering and wrench operation clearances, 
tightening may be done by turning the bolt while the nut is prevented from 
rotating. Impact wrenches, if used, shall be of adequate capacity and suffi- 
ciently supplied with air to perform the required tightening of each bolt in 
approximately ten (10) seconds. 

AASHTO M253 (ASTM A490) and galvanized AASHTO M164 (ASTM 
A325) bolts shall not be reused. Other AASHTO M164 (ASTM A325) bolts 
may be reused, but not more than once, if approved by the Engineer. 
Retightening previously tightened bolts which may have been loosened by the 
tightening of adjacent bolts shall not be considered as a reuse. 

b. Washers. All fasteners shall have a hardened washer under the 
element (nut or bolt head) turned in tightening. Hardened washers shall be 
used under both the head and nut regardless of the element turned in the case 
of AASHTO M253 (ASTM A490) bolts if the material against which it bears 
has a specified yield strength less than forty (40) p.s.1. 


Where an outer face of the bolted parts has a slope of more than one (1) to 
twenty (20) with respect to a plane normal to the bolt axis, a smooth beveled 
washer shall be used to compensate for the lack of perpendicularity. 

c. Tightening by Use of a Load Indicating Fastener System. Tightening 
will be by a load indicating fastener system. Unless otherwise indicated, the 
authorized load indicating fastener shall be a specially hardened washer with 
protrusions on one (1) face. Tightening shall be by the manufacturer’s 
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BOLT TENSION 
Minimum Bolt Tension in Pounds’ 


AASHTO M164 AASHTO M253 
Bolt Size, in Inches (ASTM A325) Bolts, p.s.i. (ASTM A490) Bolts, p.s.1. 
Wifes eee Deets Bae te URED REE 8S 12,050 14,900 
CS ae, ee ee ee eee 19,200 23,700 
Sih ecoateerateit, seat da abel eG wr: Spillet 28,400 35,100 
TI eR et nh TER 2B ahaa 39,250 48,500 
10h he ee Bae bes ede 51,500 63,600 
[WE ale ecient sO tetas en, ce 56,450 80,100 
HUES PERS een OMOEA oy ois NS 71,700 101,800 
Ee eee More: See ReneS ae ee 85,450 121,300 
JULY Pele bo dade std ee eh a 104,000 147,500 


'Equal to seventy (70) percent of specified minimum tensile strength of bolts. 


methods and procedures and shall have the approval of the Engineer. Certifi- 
cation shall be supplied by the manufacturer that the fastener used is able to 
indicate that the bolt has been tightened to obtain the bolt tension in accord- 
ance with Table I. 

5. Inspection. The Engineer shall determine that the requirements of 
subsection 506.03.10(b)1 through 4 of this subsection are met in the work. 

The Engineer shall observe the installation and tightening of bolts to 
determine that the approved procedure is properly used and shall determine 
that the correct indication of tension has been achieved. 


506.03.11 Shop Assembly. Shop assembly of trusses, arches, continu- 
ous beams, plate girders, and rigid frames shall be according to subsection 
506.03.09 ‘‘Punching, Subpunching, Drilling, and Reaming.”’ All members 
shall be match marked before being disassembled. 

The several component parts of a built-up member shall be straight and 
close fitting. 

Surfaces of metal in contact shall be cleaned before assembling. The parts 
of a member shall be assembled, well pinned, and firmly drawn together with 
bolts before drilling and reaming. Assembled pieces shall be taken apart, if 
necessary, for the removal of burrs and shavings produced by the operation. 
The member shall be free from twists, bends, and other deformations. 

The drifting done during assembling shall be only such as to bring the parts 
into position, and not sufficient to enlarge the holes or distort the metal. 

Connecting parts in the shop for the purpose of reaming holes in field 
connections shall be match marked, and a diagram showing such marks shall 
be furnished to the Engineer. 

A camber diagram shall be furnished to the Engineer showing the camber at 
each panel point in the cases of trusses, and at field splices and one-tenth ('/10) 
points of span for beams, girders, and rigid frames. The final camber shall be 
checked on the fully assembled girders in the ‘‘no load’’ position for rolled 
beams and I-plate girders, and in the “‘dead load’’ position for box plate 
girders. The bolts in the field splice need not have the final tension applied. 
Only enough tension need be applied to adequately keep the assembled section 
together for the camber measurements. 

Prior to fabrication a handling procedure for box plate girders shall be 
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submitted to the Engineer for approval. The procedure shall be such that no 
undue stresses are applied to the flange to web welds. 


506.03.12 Edge Planing. Sheared edges of plates more than five-eighths 
(5/3) inch in thickness and carrying calculated stress shall be planed to a depth 
of one-fourth ('4) inch. Re-entrant cuts shall be filleted to a radius of three- 
fourths (3/4) inch. 


506.03.13 Facing of Bearing Surfaces. The surface finish of bearing 
and base plates and other bearing surfaces that are to come in contact with 
each other or with concrete shall meet the American National Standards 
Institute surface roughness requirements as defined in ANSI B46.1, Surface 
Roughness, Waviness and Lay, Part 1: 


yh LL att a aiid) Sheela Rt. re hill allel abet Ds dda eh ance) k hh satsnal tir ts rat iter ti ANSI 2,000 
Heavy platesin contact dif shoes. to'be welded. aia Pe. ha ee eae ANSI 1,000 
Milled ends of compression members, stiffeners, and fillers_.w2.2..22.-.eseeeeeeeeeeeeeee ANSI 500 
Bunecmallers;and réckersgrne 2olgteneas tio eon, tle ganas aes ANSI 250 
Retire ect kT): MOLES... ccna agen SA  e Ecreal an tel anal coat a ohcdes nob hngten-cqeastpereoss ANSI 125 
oo LSS DESH Lo te aR Re ae ag ARG CPST AS ERI NOR TE MEARE ELI See ENS SUE ANSI 125 


506.03.14 Abutting Joints. Abutting joints in compression members of 
trusses and in columns shall be milled. 

Openings and abutting joints in tension members shall not exceed one- 
fourth (1/4) inch. 

Abutting joints of rolled beams, plate girders, and box plate girders shall 
not exceed one-fourth ('/4) inch. 


506.03.15 Flame Cutting. This work shall be in accord with provisions 
of AWS D1.1-80 and revisions as modified by the AASHTO Standard 
Specifications for Welding of Structural Steel Highway Bridges, Third Edi- 
tion. 


506.03.16 End Connection Angles. Floorbeams, stringers, and girders 
having end connection angles shall be built to exact length shown on the plans 
measured between the heels of the connection angles with a permissible 
tolerance of plus zero (0) inch to minus one-sixteenth ('/16) inch. Where 
continuity is to be required, end connections shall be faced. The thickness of 
the connection angles shall not be less than three-eighths (?/s) inch, nor less 
than that shown on the detail drawings. 


506.03.17 Lacing Bars. The ends of lacing bars shall be neatly rounded 
unless another form is required. 


506.03.18 Blank. 


506.03.19 Shear Stud Connectors. Shear stud connectors shall be of a 
design suitable for end welding and shall be end welded to steel beams, 
girders, or plates with automatically timed stud welding equipment. The type, 
size, or diameter and length of stud shall be as specified in the contract 
documents. (See AWS D1.1-80 and revisions thereto as modified by 
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AASHTO Standard Specifications for Welding of Structural Steel Highway 
Bridges, Third Edition, for allowable tolerances.) A maximum variation of 
one (1) inch from the location shown will be accepted provided the adjacent 
studs are not closer than two and one-half (2!/2) inches center to center. The 
clear distance between the edge of a girder flange and the edge of the shear 
connectors shall be not less than one (1) inch. Adequate provisions shall be 
made in the fabrication of structural members to compensate for loss of 
camber due to welding of the shear connectors. 

Studs shall not be painted or galvanized. The studs shall be free from rust, 
scale, rust pits, and oil at the time of welding and immediately before the 
concrete is placed. The beam surface to which the studs are welded shall be 
free from excessive mill scale, rust, dirt, paint, grease, or any other material 
which might impair the quality of the weld. When necessary to obtain 
satisfactory welds, the areas on the beam, girder, or plate to which the studs 
are to be welded shall be wire-brushed, peened, prick-punched, or ground 
free of scale or rust. 

The Contractor shall submit to the Engineer for approval, before installa- 
tion, information on the studs to be furnished as follows: 

(a) The name of the manufacturer. 

(b) Detailed description of the stud and arc shield. 

(c) A certification from the manufacturer that the stud is qualified as 
specified in AWS D1.1-80 and revisions thereto as modified by AASHTO 
Standard Specifications for Welding of Structural Steel Highway Bridges, 
Third Edition. The certifications must also indicate the heat from which the 
studs were manufactured. 

Welding specifications and procedure requirements shall conform to AWS 
D1.1-80 and revisions thereto as modified by AASHTO Standard Specifica- 
tions for Welding of Structural Steel Highway Bridges, Third Edition. 


506.03.20 Welding. (a) General. All welding shall be performed in 
the fabrication shop, except as otherwise noted on the plans or permitted by 
the Engineer. 

Automatic welding shall be used for all flange to web welds. 

Shop splices of flanges or webs of main members shall be limited to 
locations where section changes occur, where shown on the plans, or as 
approved by the Engineer. 

The weldments in butt splices of both webs and flanges shall be inspected 
and found satisfactory prior to performing web to flange connections. 

Field splices shall be limited to the actual locations shown on the plans. 

The use of additional field or shop splices, if required, shall be reviewed 
and approved in writing by the Engineer prior to fabrication. 

Welding shall conform to the provisions of AWS D1.1-80 and revisions 
thereto as modified by AASHTO Standard Specifications for Welding of 
Structural Steel Highway Bridges, Third Edition, except the use of electroslag 
weldments will not be allowed. 

All groove welds on primary members shall be finished smooth and flush 
with the base metal on all surfaces by grinding in the direction of applied 
stress, leaving surfaces free from depressions. 
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Extension bars or runoff tabs shall be used at the end of a joint in a manner 
that will ensure sound welds. 

Fillet welds on stiffeners or gussett plates shall be terminated one-fourth 
(‘/4) inch from the end of the plate or cope. 

The minimum length of all welds shall be two (2) inches. 

All welding on structural steel shall be only at locations shown on the shop 
drawings, including tack welds. The welding of lifting lugs or attachments 
will not be allowed. 

The fabricator shall submit to the Engineer for his review all welding 
procedures for prequalified welds at no additional cost to the Department. In 
addition the Engineer reserves the right to test any prequalified weld, at no 
additional cost to the Department. 

Shear stud connectors shall not be placed on shop splices, but may be 
moved up to three (3) inches either side of the splice if a conflict occurs. 

Where weldments in both the web and flange fall at the same location, they 
shall be offset a minimum six (6) inches. When a stiffener falls at a location of 
a flange or web weldment, the stiffener shall be offset a minimum three (3) 
inches from the weldment. 

Upon approval of the Engineer, shop splices may be located at points that 
are consistent with lengths of plate available from the mill and in areas of 
reduced tensile stress. To eliminate shop splices, the length of a thicker plate 
may extend to the end of a thinner plate or the end of a member. These 
changes, if approved by the Engineer, shall be shown on the shop drawings. 
Extra material and workmanship required by these changes shall be at no 
additional cost to the Department. 

(b) Inspection-Testing. All shop and field welds shall be inspected to the 
provisions of AWS D1.1-80 and revisions thereto as modified by AASHTO 
Standard Specifications for Welding of Structural Steel Highway Bridges, 
Third Edition, Nevada Test Methods NHD 900, 901, 903, and these specifi- 
cations. 

Paragraph 6.1.3.1 of the AASHTO Welding Specifications is hereby deleted 
in its entirety and any reference to said paragraph in AWS or AASHTO is also 
deleted. 

The Contractor shall visually inspect all welds and test welds in accordance 
with the requirements of this subsection of these specifications. The Engineer 
will make the final evaluation of the acceptability of all welds. 

(c) Quality Control. Prior to any fabrication the Contractor shall submit, 
in writing, a quality control program to the Engineer. The program shall 
outline the quality control tasks to be performed by the Contractor to insure 
that the work conforms to the plans and these specifications. The quality 
control program shall also identify the Contractor’s personnel who will be 
responsible for performing the quality control tasks. 

(d) Supervision. Adequate supervision and inspection of all welds shall be 
provided by the Contractor to ensure satisfactory, consistent, and uniform 
workmanship. Repeated and chronic weld defects shall be considered as 
evidence that proper quality control and supervision procedures are not being 
provided. 

(e) Time of Inspection. Visual inspection shall be continuous. Nonde- 
structive testing of welds shall begin immediately after welding operations are 
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completed, except for ASTM A514 and A517 steels. Final nondestructive 
testing of welds for ASTM A514 and A517 steels shall not be performed until 
at least ninety-six (96) hours have elapsed after completing welding opera- 
tions. 

(f) Heat Numbers. Prior to nondestructive testing, the Contractor shall 
furnish to the Engineer heat numbers of all structural steel parts welded 
together to form a main member. Heat numbers of all plates separated into 
flange and web sections shall be transferred through steel stamping by the 
Contractor at his expense. 

(g) Visual Inspection of Welds. Visual inspection will be performed by the 
Engineer at no expense to the Contractor, except as provided in the Contrac- 
tor’s quality control program. Inspection requirements and standards for 
visual acceptance shall be as stated in AWS D1.1-80 and revisions thereto as 
modified by AASHTO Standard Specifications for Welding of Structural Steel 
Highway Bridges, Third Edition, and Nevada Test Methods NHD 900, 901, 
and 903. All welds shall be inspected and accepted visually, and any required 
repairs made, prior to performing any nondestructive testing for acceptance. 

(h) Testing Precedence. When both radiographic inspection and ultrasonic 
inspection are to be performed on a weld, radiographic inspection shall be 
performed prior to ultrasonic inspection except in flanges where acceptance is 
based on ultrasonic method. 

(i) Radiographic Inspection. All radiographic testing and inspection will 
be performed by the Contractor at his expense. 

1. Licensing Requirements. The agency performing the radiographic 
testing shall be currently licensed for the operation involving radioactive 
materials under the proper jurisdiction where such inspection is performed. 

2. Testing Procedures Submittal. Before beginning fabrication of 
structural steel components, the Contractor shall submit in writing to the 
Engineer for approval, a copy of his proposed radiographic test procedures. 

3. Resume. The Contractor shall furnish to the Engineer a resume 
listing the specific radiographic equipment and outlining the particular radio- 
graphic procedures proposed for use on the work. The Contractor shall 
furnish a statement to the Engineer detailing the radiographic training and 
experience for each person to be employed in radiographic testing and 
certifying that each of these persons is a competent radiographer or radiogra- 
pher’s assistant. 

4. Scheduling. The Contractor shall schedule radiographic testing and 
notify the Engineer not less than twelve (12) hours in advance of the 
scheduled time and place for this testing, the items to be radiographed, and the 
radiographic agency to be utilized unless otherwise authorized by the Engi- 
neer. Radiographic testing shall be scheduled during daylight hours only 
unless requested in writing by the Contractor and approved by the Engineer. 
Blanket approval for an extended period may be given at the discretion of the 
Engineer. 

Butt welds in girder flanges and webs shall not be radiographically 
inspected until the girder flange or web section is cut to its finished width. 

5. Extent of Inspection. a. Groove Welds. The Contractor shall fur- 
nish to the Engineer, for his use in evaluating the acceptability of groove 
welds, radiographs, and radiographic reports for the following welds: 
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Radiographic Weld Inspection Schedule 


Girder Tension/ Weld Percent 
Materiai Member Compression Orientation Inspection 
All Flange Tension Transverse 10 
All Flange Compression Transverse 3 


Percent inspection on flange welds indicates the percentage of the total 
number of welds in the structure. Each weld designated for radiographic 
testing shall be tested for the entire length of the weld. The inspector will 
designate which welds to be tested. 


Girder Tension/ Weld Percent 
Material Member Compression Orientation Inspection 
All Web Tension Transverse 100 
All Web Compression Transverse 100 
All Web Tension Longitudinal 10 
All Web Compression Longitudinal 10 


Percent inspection on web welds indicates the percentage of the length to 
be tested on each individual web weld; however, a minimum of one (1) 
radiograph seventeen (17) inches in length at each end of all web welds is 
required. In addition, if the original radiographs show rejectable discontinui- 
ties, the area on each side of the defect, for a minimum length of seventeen 
(17) inches, shall be tested. 

b. Additional Radiographic Inspection. The Engineer may perform 
radiographic inspection in addition to such inspection performed by the 
Contractor. The Contractor shall make available, at no cost to the State, the 
facilities used in his operations for use by the Engineer in performing such 
additional inspection. In the event such additional radiographic inspection 
discloses defective welds, repairing of the defective welds and reradiographic 
inspection shall be performed by the Contractor at his expense. 

6. Radiographic Procedure. a. Requirement. The radiographic pro- 
cedure used shall conform to the requirements in ASTM Designation E94, 
and the requirements of these specifications. 

b. Film. Radiographs made on material whose thickness is nine-tenths 
(0.9) inch or less shall be done on Type I industrial radiographic film. 

Radiographs made on material whose thickness is nine hundred one one- 
thousandths (0.901) inch to three and five-tenths (3.5) inches shall be done on 
Type II industrial radiographic film. All radiographic film shall conform to 
the requirements of ASTM Designation E94. The film shall be wide enough to 
fully span the width of the weld with sufficient excess to allow the specified 
location markers and other identification to show on the film outside of the 
weld area, but in no case shall the film be less than four and one-half (4! 
inches in width. The testing agency conducting the radiograph shall submit for 
approval all data concerning the film, including brand name and type, prior to 
any radiograph being performed on the project. 

c. Process and Detail. Radiographs shall be made by either X-ray or 
gamma ray. All radiographs shall determine quantitatively the size of defects 
having thickness equal to or greater than two (2) percent of the thickness of 
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the thinner of the parts joined by the weld under examination. They shall be 
clean, free of film processing defects, shall have densities of not less than one 
and five-tenths (1.5) nor more than three (3) in the area of interest. Any 
gamma ray source used to radiograph welded material up to three (3) inches in 
thickness shall not exceed sixteen one-hundredths (0.16) inch across its 
greatest diagonal dimension. 

Radiographs shall show the following: 

(1) The 2T hole in each penetrameter. 

(2) The penetrameter identification number. 

(3) The radiograph identification and location marks indicated below 
under ‘‘Identification and Location Marks.”’ 

d. Film Development. Radiographic film shall be developed within the 
time and temperature range recommended by the film manufacturer. Sight 
development will not be permitted. The film shall be manually hot air dried to 
the satisfaction of the Engineer. The use of automatic driers will not be 
permitted. 

e. Dual Film Technique. In the event that the greatest and least thick- 
ness of a weld joining parts of different thicknesses cannot both be rendered 
with a single exposure on a single film having densities within the limits 
specified under ‘‘Process and Detail,’’ a dual film or dual exposure technique 
shall be used. These techniques shall be calibrated to obtain the required 
density for both the greatest and the least thickness of the weld. When these 
techniques are employed two (2) extra penetrameters shall be used in addition 
to the two (2) specified under ‘‘Penetrameters.’’ The four (4) penetrameters 
shall be positioned so that at least one (1) penetrameter image appears at each 
end of each film on the plate thickness for which that film has been exposed. 

f. Penetrameters. Two (2) or more penetrameters shall be used for each 
radiograph on a film ten (10) inches or more in length. Only one (1) 
penetrameter need be used for radiographs on film less than ten (10) inches in 
length. Penetrameters shall be placed on the side of the work nearest the 
source of radiation located as shown in the current edition of AWS. Penetra- 
meters shall conform to the requirements in Table III of this subsection of 
these specifications. The thickness of each penetrameter shall be equal to or 
less than two (2) percent of the thickness of the thinner of the parts joined by 
the weld under examination, but need not be less than five one-thousandths 
(0.005) inch thick. 


In each penetrameter there shall be three (3) holes, one (1) of which shall 
be of diameter equal to twice the nominal penetrameter thickness (2T) but not 
less than one-sixteenth ('/16) inch for X-ray and three thirty-seconds (3/32) inch 
for gamma ray. The diameter of the two (2) remaining holes shall be selected 
by the manufacturer. They will ordinarily be equal to three (3) times (3T) and 
four (4) times (4T) the penetrameter thickness but not be smaller than one- 
sixteenth ('/16) inch. Smaller holes are permitted. These holes shall be true 
and normal to the surface and not chamfered. For weld thickness less than 
one-half ('/2) inch, the penetrameter shall also contain a slit one-quarter ('/4) 
inch long by one one-hundredth (0.01) inch wide. 
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TABLE III 
Standard Penetrameter Sizes 

Thickness of Example of 

Penetrameter on Penetrameter 

Weld Thickness Range Source Side (Inch) Identification 
TD BGs UCLA Co Bante rhpepeg renee dap bem syeoeyeds 0.005 5 
OTS ns Five ee OE ee 0.0075 7 
Gib shy io) 8 elm delle pean lle ella heme Sed ede 0.010 10 
Overtl/a Cin see aU Ah 0.0125 {2 
Over#se) thiaie7/4_ ca es ee 0.015 15 
COE UP Sethe id es ds eee ele | ele 0.0175 17 
PE e ee 1 NE 1 PE TOO EE ie ee ee» 0.020 20 
UEBZE, on sly ke ten sbemelvatiiarltne A Millan te Rea em items cin 0.025 25 
Over thea yet to Ak Sat Rn ae ea ee 0.030 30 
Nery UPS aya Me ge CREE PLE 2 cn eee 0.035 aD 
Ole Sista PSI Det cee atte) ate ae ae ee. treat, ee 0.040 40 
COVED eV oeA TU Bite ko OE hg ed a 0.045 45 
OSS SCAT Re A RR EE 6s. SEAN OS MI. 0.050 50 
Omer Gert Me: slay ey 22g ey 0.060 60 
ROree ORG CLG Ah ka cedar pe cael a ae eo a ee 0.080 80 


g. Radiographic Exposure. Radiographs shall be made with a single 
source of radiation approximately centered with respect to the length of the 
weld being examined. The perpendicular distance from the radioactive source 
to the film shall be not less than seven (7) times the maximum thickness of the 
weld under examination and the rays shall not penetrate the weld at an angle 
greater than twenty-six and one-half (26!/2) degrees from a line perpendicular 
to the weld surface. During exposure the film shall be placed at the opposite 
side to the source of radiation and as close to the surface of the weld as 
possible. 

7. Identification and Location Marks. a. Fabrication. Radiographic 
identification for inspection of welds shall consist of the following: 

(1) Contract number (State contract number). 

(2) Weld Identification Number. The weld identification number shall 
consist of a sequence of digits conforming to the following: 

(a) The fabrication number of the girder in which the radiographed weld 
occurs, followed by a dash (—). 

(b) Letter combination designating the section in which the radiographed 
section occurred. The section shall be designated by the letters TF (Top 
Flange), BF (Bottom Flange), or the word Web. 

(c) The joint designation consisting of the letter W preceded by a space 
and followed by a number. The number shall designate the joint in which the 
radiographed weld occurs and shall correspond to the number of welded joints 
between the reference or work end of the section and the radiographed weld. 

(d) All weld identification numbers will be steel stamped. 

(3) Identification of the company performing the radiograph. 

(4) Radiographer’s initials. 

(5) Six numeric digits indicating ‘““Month’’—*‘Day’’—‘‘Year.”’ 

b. Erection. Radiograph identification for radiographs of welds per- 
formed after erection shall be designated by the Engineer. 

c. Repairs. The weld identification number on radiographs of repaired 
welds shall be suffixed with the letter R and a number showing how many 
times the weld has been repaired. 
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d. Radiograph Location Marks. When complete radiographic coverage 
of a weld is specified, location or other supplementary match marks shall be 
placed to appear on the film in accordance with the provisions in Section 14 of 
ASTM Designation E94. Radiograph location marks will not be required for 
radiographs made at field construction sites. The location of radiographs made 
at field construction sites shall be indicated by a number added to the end of 
the weld identification number. Such a number, separated from the joint or 
splice number by a space, shall signify the location of radiographs on plate 
girder joints or splices when viewed ahead on line, as follows: 


1....right side bottom flange 
2....left side bottom flange 
3....left side top flange 
4....right side top flange 
5....web adjacent to top flange 


In the event additional radiographs of a given web weld are required, 
these will be identified as consecutive location numbers starting with seven 
(7). The exact location of such radiographs shall be approved by the Engineer 
and noted in the radiographic reports. 

e. Radiographic Identification (Miscellaneous). The radiograph identifi- 
cation and marking system for welds on other than plate girder structures shall 
be established by agreement between the Contractor and the Engineer before 
radiographic inspection begins. 

8. Examination, Reports, and Disposition of Radiographs. 

a. Viewer. The Contractor shall provide a suitable high-intensity radio- 
graph viewer at the place where radiographic inspection is performed. 

b. Acceptance. Prior to acceptance by the Engineer of a weld subject to 
radiographic inspection by the Contractor, all radiographs including any that 
show unacceptable quality prior to repair, and a report interpreting them, 
shall be submitted to the Engineer. 

c. Reports. The Contractor shall submit to the Engineer three (3) or 
more copies of the radiographic report showing the results of radiographic 
tests performed during each shift. This radiographic report shall include the 
following information: 

(1) Date. 

(2) Name and address of the radiographic inspection agency. 

(3) Description of structure being inspected. 

(4) Location of structure or fabrication site. 

(5) Contract number. 

(6) The specification being used to accept or reject welds radiographically 
inspected. 

(7) Name and address of the fabricator. | 

(8) The radioactive source, type, and size (either current or dated 
strength), or X-ray unit type and size. | 

(9) Type of film used. 

(10) The names of technicians performing the radiograph. 

(11) The NDT numbers for the reported radiographs. 

(12) The weld identification number for each radiograph. 
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(13) The item radiographed (flange, web, etc.) for each radiograph. 

(14) The thickness of the item radiographed for each radiograph. 

(15) The distance from the radioactive source or focal spot to the film for 
each radiograph. 


(16) An interpretation of each radiograph providing an analysis of: 

(a) Cracks. 

(b) Porosity or gas holes. 

(c) Slag or inclusion. 

(d) Lack of fusion. 

(e) Incomplete penetration. 

(17) Acceptability of both weld and radiograph for each radiograph. 

(18) Remarks (if any) concerning any unusual observation or condition in 
the weld or radiograph. 

(19) Radiographer’s signature. 

d. Packaging. Radiographs and reports shall be packaged in suitable 
envelopes and shall be clearly marked on the outside with the following 
identification: 

(1) The contract number. 

(2) The fabricator. 

(3) The NDT report numbers for the radiographs in the package. 

e. Disposition of Reports. After review and approval of radiographic 
reports the Engineer will retain the original and two (2) copies of the reports 
together with the radiographs. All additional copies of the reports will be 
returned to the Contractor. 

(j) Ultrasonic Inspection of Welds. 1. General. Ultrasonic inspection 
will be performed by the Engineer at no expense to the Contractor except for 
joint preparation. Inspection method shall be as provided for in AWS D1.1-80 
and revisions thereto as modified by AASHTO Standard Specifications for 
Welding of Structural Steel Highway Bridges, Third Edition. 

2. Extent of Ultrasonic Inspection. Ultrasonic inspection will be per- 
formed on one hundred (100) percent of the total weld length of groove welds 
in all flange welds. 

3. Location. The locations for ultrasonic inspection will overlap loca- 
tions selected for radiographic inspection. Flange welds shall be accepted by 
ultrasonic method. Radiographs taken in areas of previously accepted welds 
shall be for documentation only. 

4. Scheduling of Inspection. The Engineer will schedule ultrasonic 
inspection and evaluation at the request of the Contractor subject to the 
following conditions: 

a. If the Contractor only provides time and space for ultrasonic inspec- 
tion intermittently, each time he requires such inspection he shall submit his 
request to the Engineer not less than twenty-four (24) hours in advance. This 
request shall identify the welds that are ready to be inspected so that the 
Engineer can verify the accessibility and preparation of these welds before he 
schedules the requested ultrasonic inspection. 

b. If the Contractor schedules fabrication and erection at such a rate that 
he can support continuous ultrasonic inspection and evaluation, and if he 
provides time and space for this inspection to proceed in an uninterrupted 
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manner, he shall maintain and provide the Engineer or the Engineer’s agent 
with a six (6) hour notice of the identity and location for each of the welds that 
are ready for inspection. This will allow time for the Engineer or his agent to 
optimize his ultrasonic inspection schedule. 

5. Weld Preparation. Ultrasonic inspection and evaluation will not be 
scheduled until welds have been prepared by the Contractor as follows: 

a. Web-to-flange fillet welds within six (6) inches of either side of the 
butt weld to be inspected shall be withheld until after ultrasonic inspection has 
been completed and the butt weld has been accepted. 

b. All shear studs, stiffeners, brackets, bolt holes, and other projections 
or obstructions within the ultrasonic scanning zone shall be removed or left off 
until after ultrasonic inspection has been completed and the butt weld has been 
accepted. 

c. Backup plates and run-off tabs, if any, shall be removed. 

d. Welds shall be ground flush and smooth with a maximum roughness 
not to exceed two hundred fifty (250) micro inches rms. 

e. All loose mill scale, rust, dirt, grease, oil, grime, weld spatter, etc., 
shall be removed from the scanning zone and the flange or plate surfaces 
within the zone shall be finished flush. 

f. Pajnt shall be removed. 

6. Inspection Procedure. Ultrasonic inspection and evaluation by the 
Engineer will be performed in conformance with the following: 

a. Ultrasonic inspection and evaluation will be performed only during 
daylight hours unless otherwise allowed by the Engineer. 

b. Ultrasonic inspection and evaluation will not be performed at unsafe 
locations or locations not readily accessible. 

c. Ultrasonic inspection will not be performed in the presence of rain, 
snow, or blowing sand, or when the wind velocity exceeds ten (10) mph, 
except under shelter approved by the Engineer. 

d. Ultrasonic inspection and evaluation will be performed only when the 
temperature of the steel is above forty (40) degrees F. but not above one 
hundred twenty (120) degrees F. 

e. Prior to the initiation of ultrasonic inspection joints shall be visually 
inspected for surface defects and conformance to joint preparation require- 
ments. 

(k) Dye Penetrant Inspection of Welds. The use of dye penetrant inspec- 
tion shall be at the discretion of the Engineer. 

When dye penetrant inspection is required by the Engineer, the procedure 
ASTM E165, and the standards set forth in AWS D1.1-80 and revisions 
thereto as modified by AASHTO Standard Specifications for Welding of 
Structural Steel Bridges, Third Edition, and Nevada Test Methods NHD 900, 
901, and 903 shall control the work. 

(1) Magnetic Particle Inspection of Welds. The use of magnetic particle 
inspection shall be at the discretion of the Engineer. 

When magnetic particle inspection is required by the Engineer the proce- 
dure ASTM E709 and standards set forth in AWS D1.1-80 and revisions 
thereto as modified by AASHTO Standard Specifications for Welding of 
Structural Steel Bridges, Third Edition, and Nevada Test Methods NHD 900, 
901, and 903 shall control the work. 
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(m) Marking of Welds for Repair. Defective welds will be clearly marked 
by the Engineer in the presence of the Contractor on the surface and side 
repairs will be made from. Markings will clearly indicate the length and depth 
of the defect. Defect length will be noted by a line on the surface directly over 
the defect, running the entire length of the defect. Depth from the noted 
surface will be marked (out of the weld area) with a suitable line or arrow 
referencing the applicable defect. 

(n) Allowable Number of Repairs. When any weld has been repaired three 
(3) times and rejected four (4) times, hardness tests shall be performed by the 
Engineer or his authorized representative. Acceptable values shall be deter- 
mined by the Department’s Materials and Testing Division for weld metal and 
the heat affected zone depending on the type of base metal. If the hardness 
values exceed the permissible range then the weld and heat affected material 
shall be completely removed. 


506.03.21 Fit of Stiffeners. The fit of stiffeners shall be as specified in 
AWS D1.1-80 and revisions thereto as modified by AASHTO Standard 
Specifications for Welding of Structural Steel Bridges, Third Edition. 


506.03.22 Annealing and Stress Relieving. Annealing and stress 
relieving shall be as specified in Division II, Article 10.26 of the AASHTO 
Standard Specifications for Highway Bridges. 


506.03.23 Pins, Rollers, and Pin Holes. Rollers shall be of structural 
carbon steel and pins shall be of carbon steel forgings meeting the require- 
ments of subsection 710.03.08, ‘‘Pins and Rollers.’ Pins and rollers shall be 
accurately turned to the dimensions shown on the drawings and shall be 
straight, smooth, and free from flaws. Final surface shall be produced by a 
finishing cut. 

In pins larger than nine e (9) inches in diameter a hole not less than two (2) 
inches in diameter shall be bored full length along the axis after the foregoing 
has been cooled to a temperature below the critical range under suitable 
conditions to prevent injury by too rapid cooling, and before being annealed. 

Pin holes shall be bored true to the specified diameter, smooth and straight 
at right angels with the axis of the member and parallel with each other unless 
otherwise specified. 

The distance outside to outside of holes in tension members and inside to 
inside of holes in compression members shall not vary from that specified by 
more than one thirty-second ('2) inch. Boring of holes in built up members 
shall be done after the bolting is complete. 

The diameter of the pin hole shall not exceed that of the pin by more than 
one-fiftieth ('/so) inch for pins five (5) inches or less in diameter, or more than 
one thirty-second ('42) inch for larger pins. 

Screw threads for all bolts and pins for structural steel construction shall 
conform to the American National Coarse Thread Series, Class 2, free fit, 
except that pin ends having a diameter of one and three-eighths (17/s) inches or 
more shall be threaded six (6) threads to the inch. 

Pilot and driving nuts shall be used in driving pins. They shall be furnished 
by the Contractor without charge. Two (2) pilot nuts and two (2) drifting nuts 
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for each size of pin shall be furnished, unless otherwise specified. Pins shall 
be so driven that the members will take full bearing on them. Pin nuts shall be 
screwed up tight and the threads burred at the face of the nut with a pointed 
tool. 


506.03.24 Shop Painting. Unless otherwise provided the application of 
shop paints shall conform to the requirements of Section 614, “‘Painting.”’ 

Surfaces to be in contact after shop bolting is completed shall be cleaned but 
shall not be painted. 


506.03.25 Marking and Shipping. Each member shall have an erection 
mark permanently stamped into the metal for identification and an erection 
diagram shall be furnished with erection marks shown thereon. Painted 
erection marks shall not be permitted. Members weighing more than three (3) 
tons shall have the weight marked thereon. Structural members shall be 
loaded on trucks or cars in such a manner that they may be transported and 
unloaded at their destination without being excessively stressed, deformed, or 
otherwise damaged. All girders must be shipped in a vertical position which 
shall be maintained in subsequent operations, or as approved by the Engineer. 


506.03.26 Erection Methods and Equipment. Fifteen (15) days prior 
to the start of erection the Contractor shall inform the Engineer in writing as 
to the method of erection he proposes to follow, and as to the amount and 
character of the equipment he proposes to use, the adequacy of which shall be 
subject to the approval of the Engineer. Storage and handling of the beams or 
girders on the erection site shall conform to subsections 506.03.04, “‘Stor- 
age,’ and 506.03.11, “‘Shop Assembly.’ The approval of the Engineer shall 
not be considered as relieving the Contractor of the responsibility for the 
safety and adequacy of his methods or equipment or from carrying out the 
work in full accordance with the plans and specifications. 

Spot welding for the purpose of eliminating field erection bolts or for 
holding steel parts together while bolting will not be permitted. 

All work of erection shall be subject to inspection and the Contractor shall 
furnish facilities for such inspection of material and workmanship. Material 
and workmanship not previously inspected shall be inspected after its delivery 
to the site of the work. 

The Contractor shall provide the falsework and all tools, machinery, and 
appliances, including drift pins and fitting up bolts, necessary for the expedi- 
tious handling of the work. 

Anchor bolts for rail posts shall be galvanized high-strength bolts set with 
suitable templates in exact position and securely fixed to prevent displacement 
during the concreting operations. The areas of concrete upon which posts are 
to be set shall be dressed by grinding and rubbing to a true plane for the 
proper seating of the posts. All surfaces of aluminum alloy posts and adjust- 
ment shims to be in contact with concrete or with the steel anchor bolts, nuts, 
and washers shall be coated with aluminum insulating compound. 

Rail posts shall be erected in sections. Erection of sections of rails and posts 
shall continue successfully until all or an approved portion of the required rail 
is erected. The rail shall then be aligned and the nuts on the anchor bolts 
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tightened. In final adjustment no posts shall deviate more than one-eighth ('/s) 
inch from true alignment and there shall be no abrupt break in alignment at 
any location. Aluminum shims may be slotted for ease in placing if approved 
by the Engineer. 


506.03.27 Falsework. The falsework shall be properly designed and 
substantially constructed and maintained for the loads which come upon it. 
The Contractor shall prepare and submit to the Engineer for approval plans 
for falsework or for changes in an existing structure necessary for maintaining 
traffic. Approval of the Contractor’s plans shall not be considered as relieving 
the Contractor of any responsibility. 

Holes for falsework and forms shall be shown on the shop drawings. Holes 
shall be located such that distortion of the web shall not occur. Temporary ties 
and struts shall be required when necessary to resist lateral loads and control 
relative deflections. 

Welding of falsework supports shall be limited to compression flanges only, 
as approved by the Engineer. 

Upon completion of the erection and before final acceptance, the Contractor 
shall remove all falsework, excavated or useless materials, rubbish, and 
temporary buildings, replace or renew any fences damaged, restore in an 
acceptable manner all property, both public and private, which may have been 
damaged during the prosecution of the work, and leave the structure site and 
adjacent highway in a neat and presentable condition satisfactory to the 
Engineer. 

All excavated material or falsework placed in the stream channel before 
construction shall be removed by the Contractor before final acceptance. 

At a time to be determined by the Engineer and when applicable, the 
Contractor shall remove and dispose of temporary crossframes between the 
box plate girders. 


506.03.28 Bearing and Anchorage. Bridge bearings shall set in exact 
position as shown on the plans and shall have full and even bearing on the 
masonry. Bridge bearings shall not be placed on masonry bearing areas which 
are irregular or improperly formed. 

Cast iron, steel, or rolled steel bearings shall be bedded on the masonry 
with alternate layers of red lead and canvas, a single thickness of sheet lead, 
or preformed elastomeric bearing pads as shown on the plans. 

Surfaces designed for sliding movement, one upon the other, shall be given 
a field coat of graphite grease when placed in the structure. 

The Contractor shall drill the holes and set and anchor bolts, except where 
the holes are formed or the bolts are built into the masonry. The bolts shall be 
set accurately and fixed with Portland cement grout, completely filling the 
holes. The location of the anchor bolts in relation to the slotted holes in the 
expansion shoes shall correspond with the temperature at the time of erection. 
The nuts on anchor bolts at the expansion ends of spans shall be adjusted to 
permit free movement of the span. 

Elastomeric bearing pads shall conform to the requirements specified in 
subsection 502.03.13, “‘Expansion and Fixed Joints and Bearings,’ and 
Section 725, ‘‘Elastomeric Bearing Pads.”’ 
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506.03.29 Field Assembly. If the contract covering the erection of the 
steel does not include the fabrication, the Contractor shall check the material 
received by him and report promptly, in writing to the Engineer, any shortage 
or injury discovered. The parts shall be accurately assembled as shown on the 
plans and match-marks shall be followed. The material shall be carefully 
handled so that no part will be bent, broken, or otherwise damaged. Hammer- 
ing which will injure or distort the members shall not be done. Bearing 
surfaces and surfaces to be in permanent contact shall be cleaned before the 
members are assembled. 

Unless erected by the cantilever method, truss spans shall be erected on 
blocking so placed as to give the trusses proper camber. 


506.03.30 Misfits. The correction of minor misfits involving nonharm- 
ful amounts of reaming, cutting, and chipping shall be considered a legitimate 
part of the erection. However, any error in the shop fabrication or deforma- 
tion resulting from handling and transportation which prevents the proper 
assembling and fitting up of the parts by the moderate use of drift pins or by a 
moderate amount of reaming and slight chipping or cutting, shall be reported 
immediately to the Engineer and his approval of the method of correction 
obtained. The correction shall be made in his presence. The Contractor shall 
be responsible for all misfits, errors, and injuries and shall make the neces- 
sary corrections and replacements. 


506.03.31 Field Painting. Structural steel, unless otherwise specified, 
shall be painted as specified in Section 614, ‘*Painting.’’ 


METHOD OF MEASUREMENT 


506.04.01 Measurement. Measurement of structural steel will be either 
by the pound or lump sum as follows except that bridge and pedestrian rail 
may be measured by the linear foot. 

(a) Pound Basis. When structural steel is measured for payment by the 
pound, the calculated poundage shown on the plans, plus or minus quantities 
covered by approved changes, will be the quantity used for payment. The 
Engineer or the Contractor may request final measurement if a possible error 
is suspected in the quantities shown on the plans. The Contractor’s request for 
final measurement shall be in writing. Final measurement will be made 
according to the dimensions shown on the plans plus or minus approved 
changes, and quantities derived therefrom will be the quantities used for 
payment. 

The calculated weight shall be based on the following assumptions: 

1. Unit weights, pounds per cubic foot: 


Iron} ,malléablese23 by 3 deceh Aee ee hee eb yb ah ean dy oy cent Py eh eat 470.00 
Trp ya TOU SI See hep tee Mae ete bel hol aan eae eS ees ke, oh ee 487.00 
Steel, rolled, cast, copper bearing, silicon, nickel, and stainless... ....2...2.-.-.---seeoese--- 490.00 


The quantity of structural steel measured for payment will be the number 
of pounds complete and in place except that additional weight of substitution 
made at the Contractor’s request will not be included. 
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2. The weight of bolts, cap screws, anchor bolts, nuts, washers, and 
anchor pipe sleeves remaining in the finished structure will be computed on 
the basis of their nominal weight and dimensions. 

3. The weight of paint will not be included in the computed weight of 
metals. 

4. The weight of weld metal will be computed on the basis of the 
theoretical volume of the dimensions of the welds with no allowance of 
overrun. 

(b) Lump Sum Basis. When specified, structural steel acceptably com- 
pleted in the structure as shown on the plans will be measured for payment by 
the lump sum. There will be no change in measurement due to substitutions 
_ made at the Contractor’s request. 

Bridge rail or pedestrian rail shall be measured by the linear foot of rail 
installed, complete in place. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


506.05.01 Payment. The accepted quantity of structural steel measured 
as provided in subsection 506.04.01, “‘Measurement,”’ shall be paid for at the 
contract unit price bid per pound or lump sum for structural steel as set forth 
for the bid item in the proposal. 

The additional steel in substitutions made at the Contractor’s request will 
not be paid for. 

The price per pound or lump sum shall constitute full compensation for 
doing all the work involved in furnishing, fabricating, delivering, erecting, 
and painting the steel work in accordance with the details shown on the plans 
and as herein specified, including furnishing of mill test reports and test 
specimens, except the specimens for full size tests. 

Unless otherwise specified and provided for in the proposal, the lump sum 
price shall include all specified and approved metal in the finished structure 
including but not limited to bolts, nuts and washers, stud connectors, scuppers 
and deck drains, castings, pier nose angles, expansion joint angles and 
supports, elastomeric bearing pads, plates, anchorages, welding materials, 
galvanizing where specified and conforming to the qualification and testing 
requirements associated with member fabrication as shown on the plans and 
specified in the specifications. 

When applicable, the cost of removing and disposing of the temporary 
crossframes between the box plate girders will not be measured or paid for 
directly but shall be considered included in other items of work. 

The cost of stockpiling completed fabricated material on the fabrication 
site, until the time of erection, will be included in the unit price for this item 
as provided in the proposal. 

Bridge rail or pedestrian rail shall be paid for at the contract unit price bid 
per linear foot for the type specified whether constructed of steel or aluminum 
which payment shall be full compensation for furnishing, fabricating, deliver- 
ing, erecting, painting, and for all labor, materials, tools, supplies, equip- 
ment, and incidentals necessary to complete the item and for furnishing mill 
test reports and test specimens. 
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Full compensation for conforming to the welder qualification requirements 
of this section shall be considered as included in the contract price paid per 
pound or lump sum for structural steel and no separate payment will be made 
therefor. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Stractund} Steel ae. ee esr 440...$1y Bis arte. peat he Bio SE Pound or Lump Sum 
Bridge Rail (gype) 2 iss sty pet eh coe sele eet hl Ae mii iS bce ake: Linear Foot 
Pele Stciarn Wahl e U VION) s cae. tues Noe ates oth Dice ed ce er aah ct CRA aM My ea tek eee Linear Foot 
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TIMBER STRUCTURES 


DESCRIPTION 


507.01.01 General. This item shall consist of furnishing, framing, and 
installing timber of the kind, sizes, and dimensions and in accordance with the 
lines, grades, and sections shown on the plans. 


MATERIALS 


507.02.01 General. Materials shall meet the requirements of the follow- 
ing sections: 


Be LAC EU DAT eC Bek Be Section 710 
“het a fda hale 8 ie Pea eR ee et md AP i CL NY ae ok Sek Ses, cae an a te hea Section 714 
Petia eens 0G El ESR ee ee ee ee Re dee, ee Section 712 
Piamiwotkes. 01002. JOLOMEID At Ley oO BO 2G ST) IO ZO Ie Te Section 723 
SIMI DO Tihs. setters ares i o.. 35ers! eid. eters es fee me lle ses: os agra. ol eee, Section 718 
aN Ra ae Bik ha init Ee i re te ete sank sieces Section 719 


If material lists or order lists are sent by the Contractor to the Engineer for 
checking or approval, such checking or approval by the Engineer shall in no 
way relieve the Contractor of responsibility for the correctness of such lists. 
Any expenses incident to the revision of materials furnished in accordance 
with such lists to make them comply with the design drawings shall be borne 
by the Contractor. 

All framing lumber and structural timber, unless otherwise specified or 
shown on the plans, shall be Douglas Fir or West Coast Hemlock or Larch. 

Structural glued laminated timber shall conform to the National Bureau of 
Standards. Voluntary Product Standard PS 56-73 for Structural Glued Lami- 
nated Timber. 

Structural lumber and timber, solid sawn or glued laminated, shall not be 
used in exposed permanent structures without a pressure preservative treat- 
ment unless otherwise noted on the plans or in the special provisions. 

Timber connectors for treated timber structures, except those of malleable 
iron, shall be galvanized. 

Split ring connectors of two and one-half (2'/2) inch inside diameter and 
four (4) inch inside diameter shall be manufactured from hot rolled, low- 
carbon steel. Each ring shall form a closed true circle with the principal axis 
of the cross section of the ring metal parallel to the geometric axis of the ring. 
The metal section shall be beveled from the central portion toward the edges 
to a thickness less than the midsection. It shal! be cut through in one (1) place 
in its circumference to form a tongue and slot. 

Shear-plate connectors of the pressed steel type, two and five-eighths (2°/s) 
inches in diameter, shall be manufactured from mild steel. Each plate shall be 
a true circle with a flange around the edge, extending at right angles to the 
face of the plate and extending from one (1) face only, the plate portion having 
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a central bolt hole and two (2) small perforations on opposite sides of the hole 
and midway from the center and circumference. 

Shear-plate connectors of the malleable iron type, four (4) inches in 
diameter, shall be manufactured according to ASTM A47, Grade 35018, for 
malleable iron castings. Each casting shall consist of a perforated round plate 
with a flange around the edge extending at right angles to the face of the plate 
and projecting from one (1) face only, the plate portion having a central bolt 
hole reamed to size with an integral hub concenteric to the bolt hole and 
extending from the same face as the flange. 

Spike-grid timber connectors shall be manufactured according to ASTM 
A47, Grade 35018, for malleable iron castings. They shall consist of four (4) 
rows of opposing spikes forming a four and one-eighth (4!/s) inch square grid 
with sixteen (16) teeth that are held in place by fillets. Fillets for that flat grid 
in cross section shall be diamond shaped. Fillets for the single curve grids 
shall be increased in depth to allow for curvature and shall maintain a 
thickness between the sloping faces of the fillets equal to the width of the 
fillet. 

Circular grids of three and one-fourth (3'/4) inch diameter shall consist of 
eight (8) opposing spikes equally spaced around the outer circumference and 
held in place by connecting fillets around the outer diameter and radial fillets 
projecting to a central circular fillet which forms a bolt hole opening of one 
and one-fourth (1!/4) inch. Fillets in cross section shall be diamond shaped 
except that the inner circular fillet may be flattened on one (1) side to provide 
for manufacturer identification. 


CONSTRUCTION 


507.03.01 Storage of Materials. Lumber and timber on the site of the 
work shall be stored in piles. 

Untreated material shall be open-stacked at least twelve (12) inches above 
the ground surface and piled to shed water and prevent warping. When 
required by the Engineer, it shall be protected from the weather by suitable 
covering. 

Treated timber and piling shall be close-stacked and piled to prevent 
warping. 

The ground underneath and in the vicinity of all material piles shall be 
cleared of all weeds and rubbish. 


507.03.02 Workmanship. Workmanship shall be first class throughout. 
None but competent bridge carpenters shall be employed, and all framing 
shall be true and exact. Unless otherwise specified, nails and spikes shall be 
driven with just sufficient force to set the heads flush with the surface of the 
wood. Deep hammer marks in wood surfaces shall be considered evidence of 
poor workmanship and sufficient cause for removal of the workman causing 
them. The workmanship on all metal parts shall conform to the requirements 
specified in Section 506, ‘‘Steel Structures.”’ 


507.03.03 Treated Timber. Treated timber and piling shall be carefully 


[ 370 ] 


TIMBER STRUCTURES 507 


handled without sudden dropping, breaking of the outer fibers, bruising, or 
penetrating the surface with tools. Material shall be handled with slings. Cant 
hooks, peaveys, pikes, or hooks shall not be used. 

All cutting, framing, and boring of treated timbers shall be done before 
treatment insofar as is practicable. 

All cuts in treated piles of timbers, and all abrasions, after being carefully 
trimmed, shall be covered with two (2) applications of a mixture of sixty (60) 
percent creosote oil and forty (40) percent roofing pitch, or brush coated with 
at least two (2) applications of hot creosote oil and covered with hot roofing 
pitch. 

All bolt holes, bored after treatment, shall be treated with creosote oil by 
means of an approved pressure bolt hole treater. Unfilled holes, after being 
treated with creosote oil, shall be plugged with creosoted plugs. 

Whenever, with the approval of the Engineer, forms or temporary braces 
are attached to treated timber with nails or spikes, the hole shall be filled by 
driving galvanized nails or spikes flush with the surface or plugging holes as 
required for bolt holes. 


507.03.04 Untreated Timber. In structures of untreated timber the fol- 
lowing surfaces shall be thoroughly coated with two (2) coats of hot creosote 
oil before assembling: Ends, tops, and all contact surfaces of sills, caps, 
floors, and stringers; and all ends, joints, and all contact surfaces of bracing 
and truss members. The back faces of bulkheads and all other timber which is 
to be in contact with earth, metal, or other timber shall be similarly treated. 

Unless untreated timber is to be used in the construction within three (3) 
days after date of delivery, it shall be painted on each end with a prime coat at 
time of delivery. 


507.03.05 Holes for Bolts, Dowels, Rods, and Lag Screws. Holes for 
round drift-holes and dowels shall be bored with a bit one-sixteenth (!/16) inch 
less in diameter than the bolt or dowel to be used. The diameter of holes for 
square drift-bolts or dowels shall be equal to the least dimension of the bolt or 
dowel. 

Holes for machine bolts shall be bored with a bit of the same diameter as the 
bolt. 

Holes for rods shall be bored with a bit one-sixteenth ('/16) inch greater in 
diameter than the rod. 

Holes for lag screws shall be bored with a bit not larger than the body of the 
screw at the base of the thread. 


507.03.06 Bolts and Washers. A washer of the size and type specified 
shall be used under all bolt heads and nuts which would otherwise come in 
contact with wood. 

The nuts of all bolts shall be effectively locked after they have been finally 
tightened. 7 

Countersinking shall be done whenever smooth faces are required. Hori- 
zontal recesses formed for countersinking shall be painted with hot creosote 
oil, and after the bolts are screwed in place, shall be filled with hot pitch. 
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507.03.07 Framing. All lumber and timber shall be accurately cut and 
framed to a close fit in such manner that the joints will have even bearing over 
the entire contact surfaces. Mortises shall be true to size for their full depth 
and tenons shall fit snugly. No shimming will be permitted in making joints, 
nor will open joints be accepted. 

Mud sills shall be firmly and evenly bedded to solid bearing and tamped in 
place. 

Concrete pedestals for the support of framed bents shall be carefully 
finished so that the sills or posts will take even bearing on them. Dowels of not 
less than three-fourths (7/4) inch diameter and projecting at least six (6) inches 
above the tops of the pedestals shall be set in them when they are cast, for 
anchoring the sills or posts. 

Sills shall have true and even bearing on mud sills, piles, or pedestals. They 
shall be drift-bolted to mud sills or piles with bolts of not less than three- 
fourths (7/4) inch diameter and extending into the mud sills or piles at least six 
(6) inches. When possible, all earth shall be removed from contact with sills 
so that there will be free air circulation around them. 

Posts shall be fastened to pedestals with dowels of not less than three- 
fourths (7/4) inch diameter, extending at least six (6) inches into the posts. 

Posts shall be fastened to sills by one (1) of the following methods, as 
indicated on the plans: 

(a) By dowels of not less than three-fourths (7/4) inch diameter, extending at 
least six (6) inches into posts and sills. 

(b) By drift-bolts of not less than three-fourths (7/4) inch diameter driven 
diagonally through the base of the post and extending at least nine (9) inches 
into the sill. 


507.03.08 Caps. Timber caps shall be placed to secure an even and 
uniform bearing over the tops of the supporting posts or piles and to secure an 
even alignment of their ends. All caps shall be secured by drift-bolts, as 
indicated on the plans, extending at least nine (9) inches into the posts or 
piles. Drift-bolts shall be approximately in the center of the post or pile. 


507.03.09 Bracing. The ends of bracing shall be bolted through the pile, 
post, or cap with a bolt of not less than five-eighths (5/3) inch diameter. 
Intermediate intersections shall be bolted, and spiked with wire or boat 
spikes, as indicated on the plans. In all cases spikes shall be used in addition 
to the bolts. 


507.03.10 Stringers. Stringers shall be sized at bearings and shall be 
placed in position so that knots near edges will be in the top portions of the 
stringers. 

Outside stringers may have butt joints with the ends cut on a taper, but 
interior stringers shall be lapped to take bearing over the full width of the floor 
beam or cap at each end. The lapped ends of untreated stringers shall be 
separated at least one-half ('/2) inch for the circulation of air and shall be 
securely fastened by drift-bolts where specified. When stringers are two (2) 
panels in length the joints shall be staggered. 
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Cross-bridging between stringers shall be neatly and accurately framed and 
securely toe-nailed with at least two (2) nails at each end. All cross-bridging 
members shall have full bearing at each end against the sides of stringers. 
Unless otherwise specified in the contract, cross-bridging shall be placed at 
the center of each span. 


507.03.11 Plank Floors. Unless otherwise specified, flooring plank 
shall be surfaced one (1) side and one (1) edge. Single plank floors shall 
consist of a single thickness of plank supported by stringers or joists. The 
plank shall be laid heart side down with one-fourth (!/4) inch openings between 
them for locally seasoned material and with tight joints for unseasoned 
material. Each plank shall be securely spiked to each joist. The plank shall be 
carefully graded as to thickness and so laid that no two (2) adjacent planks 
will vary in thickness more than one-sixteenth ('/16) inch. 

Two (2) ply timber plank floors shall consist of two (2) layers of flooring 
supported on stringers or joists. The lower course shall be pressure-treated 
with a creosote oil. The top course may be laid either diagonal or parallel to 
the centerline of the roadway, as specified, and each floor piece shall be 
securely fastened to the lower course. Joints shall be staggered at least three 
(3) feet. If the top flooring is placed parallel to the centerline of the roadway, 
special care shall be taken to securely fasten the ends of the flooring. At each 
end of the bridge these members shall be beveled. 


507.03.12 Laminated Floors. Laminated floors shall be composed of 
three (3) by six (6) inch or two (2) by six (6) inch timbers, as indicated on the 
plans, laid on edge at right angles to the centerline of the roadbed, unless 
otherwise shown on the plans. 

The flooring may be of random length and multiples of the stringer spacing 
with no single piece less than six (6) feet long. All splices shall be made on the 
centerline of a stringer and shall not occur oftener than once in six (6) inches 
on any one (1) stringer. 

Laminations shall be laid with a finished edge down. Before laying, the tops 
of stringers shall be checked with a straightedge and adjacent stringers which 
vary more than one-eighth ('/s) inch from a true plane, except treated string- 
ers, shall be surfaced to meet this requirement. Treated stringers which do not 
meet the requirements may be rejected but shall not be framed or adzed after 
treatment. Each piece of flooring shall be fastened to the preceding strip at 
each end and at approximately eighteen (18) inch intervals with spikes or nails 
driven alternately near the top and bottom edges. Spikes or nails shall be of 
sufficient length to pass through two (2) strips and at least halfway through the 
third strip. If timber supports are used, each piece shall be toe-nailed to every 
other support with 20d or 30d nails. Care shall be taken to have each strip 
vertical and tight against the preceding one, and bearing evenly on all 
supports. 


507.03.13 Trusses. Trusses, when completed, shall show no irregulari- 
ties of line. Chords shall be straight and true from end to end in horizontal 
projection, and vertical projection shall show a smooth curve through panel 
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points conforming to the correct camber. All bearing surfaces shall fit accu- 
rately. Uneven or rough cuts at the points of bearing shall be cause for 
rejection of the piece containing the defect. 

Unless otherwise directed by the Engineer, housings and railings shall be 
built after the removal of the falsework and the adjustment of the trusses to 
correct alignment and camber. 


507.03.14 Painting. Outside stringers, wheel guards, rails, rail posts, 
and exposed surfaces of scupper blocks, filler blocks, and flooring of 
untreated timber, or timber treated with preservative salts, shall be painted as 
specified in Section 614, “‘Painting.”’ 

Ends of all pieces of untreated timber not otherwise painted shall be painted 
with one (1) prime coat. 

Metal parts, except hardware, shall be painted as specified in Section 614, 
‘‘Painting,’’ and given the number of coats specified in subsection 714.03.01, 
‘Iron and Steel Use Items.’’ 


507.03.15 Timber Connectors. Timber connectors shall be one (1) of 
the following types, as specified on the plans: the split ring, the shear plate, or 
the spike grid. The split ring and the shear plate shall be installed in precut 
grooves of dimensions as given herein or as recommended by the manufac- 
turer. The spike grid shall be forced into the contact surfaces of the timbers 
and joined by means of pressure equipment. All connectors of this type at a 
joint shall be embedded simultaneously and uniformly. 

Fabrication of all structures using connectors shall be done prior to treat- 
ment. When prefabricated from templates or shop details, bolt holes shall not 
be more than one-sixteenth ('/i6) inch from required placement. Bolt holes 
shall be one-sixteenth (1/16) inch larger than bolt diameter. Bolt holes shall be 
bored perpendicular to the face of the timber. 

Connector grooves in timber shall be cut concentric with the bolt hole, shall 
conform to the cross-sectional shape of the rings, and shall provide a snug fit. 
Inside groove diameter shall be larger than nominal ring diameter in order 
that the ring will expand slightly during installation. 

Timber after fabrication shall be stored in a manner that will prevent 
changes in the dimensions of the members before assembly. 

Dimensions of material and details not otherwise specified shall meet with 
the approval of the Engineer. 


METHOD OF MEASUREMENT 


507.04.01 Measurement. The quantity of timber and lumber to be mea- 
sured for payment will be the number of thousand feet board measure (Mfbm) 
conforming to all the requirements in the completed work. 

All measurements will be in accordance with subsection 109.01, ‘‘Mea- 
surement of Quantities.”’ 


BASIS OF PAYMENT 


507.05.01 Payment. The accepted quantity of materials measured as 
provided in subsection 507.04.01, ‘“‘Measurement,’’ will be paid for at the 
contract unit price bid per thousand feet board measure (Mfbm). 
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The above prices shall be full compensation for furnishing all materials, 
including hardware, treating, erecting, and for all incidentals necessary for 
doing all the work involved, as shown on the plans or established by the 
Engineer, all in accordance with subsection 109.02, ‘‘Scope of Payment.”’ 

Payment will be made under: 
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SECTION 508 


PILING 


DESCRIPTION 


508.01.01 General. This work shall consist of furnishing and driving 
bearing piles of the kind, shape, and size called for in the contract documents. 
It includes timber piles, precast or cast in place concrete piles, sheet piling, 
and steel piles as described herein and is also applicable to other types of 
bearing piles if called for in the contract documents. 


MATERIALS 


508.02.01 General. Materials shall conform to the requirements of the 
following sections and subsections: 


SPOT TOE TC eee oe Re aE aetna k Seem, Subsection 712.03.08 
odes Se as ig Bigg 9 1 CoE Corot Raa RC TI A Subsection 712.03.07 
PeGinvOTrcenventaes cn eae. Skt ENS S) SE Se SP he SPN Se EE Section 713 
LLU Ul 8 Bae eB TRO Dokdo eel me Bal Ee ait DERE Ce Lo eA Oe) Oe oe Section 717 


Materials for concrete shall conform to the requirements of Section 501, 
‘*Portland Cement Concrete.”’ 

The Contractor shall furnish the Engineer with copies of mill test reports on 
the steel shells and steel piles. 


CONSTRUCTION 


5038.03.01 Determination of Length. Bearing piles of any material shall 
be of such length as is required to develop the specified bearing value, to 
obtain the specified penetration, and to extend into the cap or footing block as 
indicated on the plans, after cutoff of any damaged portion. 

The Contractor shall be responsible for furnishing piling of sufficient length 
to obtain the penetration and bearing value required. For the purpose of 
determining the lengths of the piles required, the Contractor, at his expense, 
may drive test piles, make borings, or make such other investigations as may 
be necessary. 


508.03.02 Test Piles. Test piles furnished and driven by the Contractor 
for his use in determining the lengths of piles to be furnished may be so 
located that they may be cut off and become a part of the completed structure 
provided that such test piles conform to the requirements for piling as 
specified in these specifications. 

Test piles which are designated in the contract documents shall conform to 
the requirements for piling as specified in these specifications and shall be so 
located that they may be cut off and become a part of the completed structure. 

Test piles that are to become a part of the completed structure shall be 
driven with the same type of equipment that is to be used for driving 
foundation piles. 
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Test piles which are not to be incorporated in the completed structure shall 
be removed to at least two (2) feet below the surface of the ground and the 
remaining hole shall be backfilled with earth or other suitable material. 

When piles are shown on the plans or specified in the special provisions to 
be load tested, such piles shall be load tested in accordance with the provi- 
sions in subsection 508.03.07, “‘Load Testing.”’ 


508.03.03 Equipment. The driving equipment shall be in good operat- 
ing condition. 

The size of hammer shall be selected to suit the conditions that will be 
encountered. It shall neither be so small that its energy will be largely 
dissipated in lost energy during driving nor so great that it will cause too rapid 
penetration and damage to the pile. If the size of the hammer used is found to 
be unsatisfactory, it shall be replaced with a larger or smaller hammer or 
other corrective measures shall be used as required to produce satisfactory 
results. 

All piles shall be driven with either single or double acting steam, air, or 
diesel hammers. 

Precast concrete piles shall be driven with a steam, air, or diesel hammer 
which shall develop an energy per blow at each full stroke of the piston of not 
less than one (1) foot-pound for each pound of weight driven. 

For cast-in-place concrete piles where a mandrel is used in driving the 
shell, the total weight of the mandrel and the shell shall be considered as the 
weight of the pile and the hammer shall meet the same requirements as for 
precast concrete piles. 

Hammers for driving H-bearing steel piles and steel shells for cast-in-place 
concrete piles, which are driven without mandrel, shall be steam, air, or 
diesel hammers of sufficient capacity to drive the pile or shell to the required 
penetration and bearing value without appreciable distortion or distress to the 
pile or shell. 

Steam or air hammers shall be furnished with boiler or air capacity at least 
equal to that specified by the manufacturers of the hammers to be used. The 
boiler or compressor shall be equipped with an accurate pressure gauge at all 
times. The valve mechanism and other parts of the steam or air hammer shall 
be maintained in first-class condition so that the length of stroke and number 
of blows per minute for which the hammer is designed will be obtained. 
Inefficient steam or air hammers shall be removed from the work. When 
necessary to obtain the required penetration, the Contractor shall supply and 
operate at his own expense, single or double water jets and pumps or furnish 
the necessary drilling apparatus and drill holes not greater than the diameter 
of the pile to the proper depth and drive the piles therein. If a pile is set ina 
drilled hole, it shall be driven sufficiently to fix the point firmly and secure 
full bearing. Except as described in subsection 508.03.04, ‘‘Driving of 
Piles,”’ jets or drills may be used only when so specified or ordered in writing 
by the Engineer. 


Diesel-powered hammers may be used provided the required energy per 
blow, as specified for steam hammers, is delivered for the type of piling to be 
driven. 
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Driving leads shall be used and shall be constructed in such a manner as to 
afford freedom of movement of the hammer, and they shall be held in position 
by guys or stiff braces to insure support to the piles during driving. Except 
where piles are driven through water, the leads shall be of sufficient length so 
that the use of a follower will not be necessary. 


508.03.04 Driving of Piles. Unless otherwise permitted by the Engi- 
neer, piles shall not be driven until after the excavation is completed. Any 
material forced up between the piles shall be removed to correct elevation 
before masonry for the foundation is placed. 

Care shall be exercised to prevent damage to the piles due to overdriving. 

Piles shall be driven battered (sloped) if called for on the plans. 

Piles, other than sheet piles, shall not be driven until the approach fills are 
compacted and in place to an elevation of one and one-half (1!) feet above 
the bottom of the concrete abutment, as indicated on the plans. When piles are 
to be driven through embankment and the depth of the embankment at the pile 
location is in excess of five (5) feet, the pile (other than sheet pile) shall be 
driven in a hole drilled through the embankment. The hole shall have a 
diameter large enough to allow a minimum of two (2) inches clearance around 
the pile. After driving the pile, the space around the pile shall be filled to 
ground surface with dry sand or pea gravel. 

When an abutment area is to be surcharged, piles shall not be driven therein 
until the surcharge has been in place the required period of time. 

All piles raised during the process of driving adjacent piles shall be driven 
down again. 

Unless otherwise ordered, inclined leads shall be used in driving battered 
piles. 

An adequate cushion cap shall be used in driving precast concrete piles. 
When driving timber piles a cushion cap shall be used and not less than two 
(2) separate steel straps shall be placed within two (2) feet of the butt of each 
pile. Steel strapping shall conform to the requirements of AWPI specifica- 
tions, except that the straps shall encircle the pile only once per strap. The top 
of the pile and the cap shall be so shaped that the blow of the hammer will be 
uniformly distributed to the entire top surface of the pile. 

When load tests are required, piling shall not be driven until after test 
loading has been completed, except in case of service piles driven to serve as 
anchor piles for the test loading. 

If the top of a pile becomes broomed, split, or crushed during the driving, 
the driving shall be stopped until the pile has been repaired or replaced by a 
new one. 

The driving heads shall closely fit the top of the steel pile or shall extend 
down over the sides of the pile at least four (4) inches. 

Piles shall be driven to the position and line indicated on the plans. Piles out 
of position and line more than the diameter of the pile, shall be pulled and 
replaced unless otherwise approved by the Engineer. When the tops of 
foundation piles are incorporated in a concrete footing, the distance from the 
side of any pile to the nearest edge of the footing shall not be less than nine (9) 
inches. Any additional materials required because of out-of-line piles that are 
allowed to remain in place will be at the expense of the Contractor. 
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508.03.05 Bearing Value and Penetration. (a) All pile driving equip- 
ment used by the Contractor shall be approved by the Engineer. Prerequisite 
to approval, the Contractor shall submit the following: 

1. A completed pile and driving equipment data form (copy included in 
the special provisions) for each pile driving hammer proposed for the project. 

2. A wave equation analysis performed by a professional engineer for 
each hammer at twice the design load (ultimate load) value shown on the 
plans. 

(b) Notification of acceptance or rejection of the hammer by the Depart- 
ment shall be made to the Contractor within seven (7) days of receipt of data 
form and wave equation analysis. Acceptance of the hammer will be based on 
the following criteria determined from wave equation analysis: 

1. At the proposed pile design tip length, the penetration rate to obtain 
ultimate load under-the-hammer bearing value is not less than one-tenth (0.1) 
foot for ten (10) blows. 

2. The driving stress in the pile at ultimate load does not exceed the 
value shown on the plans. 

(c) The Department shall conduct an independent wave equation analysis 
to: 

1. Verify the Contractor’s submission. 

2. Develop driving criteria that relates an under-the-hammer bearing 
value to penetration rate. If the hammer is approved, the criteria will be used 
only for the accepted driving equipment. Any change in hammer make, 
model, or associated equipment in the driving system will require a resubmis- 
sion for approval. 

(d) Piles must penetrate below the minimum pile tip elevation shown on the 
plans. Drilling may be required to obtain minimum pile tip elevation, and if 
this is required, drilling shall be done in accordance with subsection 
508.03.03, *“‘Equipment.”’ 

(e) Below minimum tip, using Department developed pile driving criteria, 
piles shall be driven to an under-the-hammer bearing value equal to the 
ultimate load. 

(f) If the ultimate load value is not reached at the design tip elevation shown 
on the plans, then the pile shall be left undisturbed for at least twenty-four 
(24) hours prior to further driving. The under-the-hammer bearing value will 
then be determined by the first ten (10) blows of the redrive. 


508.03.06 Cut Off and Extensions. Timber piles which are to be 
capped shall be accurately cut off so that true bearing is obtained on every pile 
without use of shims. Other timber piles shall be cut off on the square at the 
elevation designated. Piles inaccurately cut off shall be replaced. Splicing of 
timber piles will not be permitted except upon the written permission of the 
Engineer. Concrete piles shall be cut off at such elevation that they will extend 
into the cap or footing as indicated on the plans. Concrete piles may be cast 
the full length of the reinforcing bars, providing that the concrete is cut off to 
expose the steel as shown on the plans after the piles have been driven. When 
it is necessary, after driving, to increase the length of precast concrete piles, 
concrete shall be removed to expose sufficient reinforcing steel to permit a lap 
of at least forty (40) diameters. The added length shall be sufficient to reach 


[ 380 ] 


PILING 508 


the elevation of the bottom of the cap and shall be of the same section and the 
same reinforcement as the pile itself. 

When the cut off elevation for precast concrete pile is below the elevation of 
the bottom of the cap, the pile shall be built up from the butt of the pile to the 
elevation of the bottom of the cap by means of a reinforced concrete extension 
constructed as shown on the plans. 

The work of cutting off precast concrete piles shall be performed in such a 
manner as to avoid spalling or damaging the pile below the cut off. In case of 
such damage the pile shall be replaced or repaired as required by the 
Engineer. 

All cut off lengths of piling shall remain the property of the Contractor and 
shall be disposed of outside the highway right of way in accordance with the 
provisions of subsection 107.14, ‘‘Disposal of Material Outside Highway 
Right of Way.”’ 


508.03.07 Load Testing. The number and location of the load tests shall 
be as noted on the plans or designated by the Engineer. 

The Department will furnish all testing and jacking equipment, except the 
reaction system; however, the Contractor will be required to give the Depart- 
ment written notice at least seventy-two (72) hours in advance. 

The Contractor shall furnish and assemble a suitable reaction system for 
each load test capable of sustaining a two hundred (200) ton test load without 
excessive deflection. This reaction system may utilize production piles and/or 
additional anchor piles or may be constructed as a total dead load reaction 
system. Additional piling required to match beam lengths, or cribbing and 
dead load material, shall be at the Contractor’s option. 

In addition to the above requirements, the reaction system shall meet the 
following minimum requirements: 

(a) It shall be supported in such a manner that it is stable without support 
from the loading equipment. 

(b) It shall be constructed in such a manner as to ensure that all structural 
elements in the system carry their intended proportion of the load, and any 
slack in the system is taken up before a fifty (50) ton test load is reached. 

(c) It shall be so positioned that the test load can be applied axially on the 
test pile without any eccentricity. 

Further, the Contractor shall submit detailed plans and design calculations 
for his proposed reaction system to the Engineer for approval. 

If during the performance of any test any member or connection of the 
reaction system fails or is stressed beyond its yield point, or there is insuffi- 
cient reaction to maintain the required load, the test shall be discontinued, and 
the Contractor shall correct any deficiencies in the system at his own expense 
before the test is restarted. 

It shall also be the Contractor’s responsibility to provide a smooth cut off 
surface on the test pile which is both planar and perpendicular to the 
longitudinal axis of the test pile. The Contractor shall also assist the Engineer 
in the placement of and the removal of the hydraulic jack to the test pile. 

All other work of making and recording the test load will be performed by 
the Department. The ‘‘Quick Load Test’’ will be run in accordance with Test 
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Method No. Nev. T-600A, and the average time required to accomplish this 
test is expected to be about three (3) hours. 

At any structure site where a load test is required and driven piles are 
specified, the penetration of all production piling for that structure shall be 
based upon the results of the load test(s), providing these pilings are driven 
with the same equipment and the resistance to driving (penetration per blow) 
is comparable. The Engineer shall make this determination and may require 
the Contractor to redrive any pile when necessary to assist him in this 
decision. 


508.03.08 Timber Piles. The specie of timber used for timber piles 
shall be either Douglas Fir, Southern Yellow Pine, Larch, or Cedar as shown 
in the contract documents. 

When treated piles are required they shall be given a preservative treatment 
of creosote by pressure processes to retain at least ten (10) pounds of creosote 
per cubic foot. 

Timber piles shall conform to the requirements of Section 717, ‘*Timber 
Piles,’ and shall be inspected as therein provided. 

Commercially treated piles from stock may be used for test piles when 
required. Where commercially treated piles are permitted, stamping the piles 
by the inspector before treatment will not be required. 

Treated timber piles shall be carefully handled during and after unloading 
from cars. They shall not be dragged across the ground at any time and shall 
be handled only with rope slings or with wooden equipment. Sharp tools shall 
be permitted only when used for necessary field cutting and trimming. All 
places where the surface of creosoted piling is broken by cutting, boring, or 
otherwise, shall be thoroughly coated with at least three (3) applications of hot 
creosote oil. Each application shall be allowed to become reasonably dry 
before the succeeding one is applied. 

The piles in any one (1) bent shall be carefully selected as to size, to avoid 
undue bending or distortion of the sway bracing. However, care shall be 
exercised in the distribution of piles of varying sizes to secure uniform 
strength and rigidity in the bents of any given structure. 

Heads of piles, when the nature of the driving is such as to unduly injure 
them, shall be protected by caps of approved design. 

When timber caps are specified, a coat of hot creosote oil shall be first 
applied to the head of the pile and a protective cap shall be built up by 
applying alternate layers of loosely woven fabric in a hot asphalt or tar using 
three (3) layers of asphalt or tar and two (2) layers of fabric. The fabric shall 
measure at least six (6) inches more in each direction than the diameter of the 
pile and shall be turned over the pile and the edges secured by binding with 
two (2) turns of No. 10 galvanized wire. The fabric shall be wired in advance 
of the application of the final coat of asphalt or tar which shall extend down 
over the wiring. 

In lieu of the above method of treatment, the sawed surface may be covered 
with three (3) applications of a hot mixture of sixty (60) percent creosote oil 
and forty (40) percent roofing pitch, or thoroughly brush coated with three (3) 
applications of hot creosote oil and covered with hot roofing pitch. A covering 
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of galvanized sheet iron shall be placed over the pitch coating and bent down 
over the sides of the pile to shed water. 

The method to be used shall be at the option of the Contractor unless 
otherwise provided on the plans or in the special provisions. 


508.03.09 Precast Concrete Piles. Precast concrete piles shall be con- 
structed of Class A or AA Portland cement concrete proportioned and mixed 
in accordance with the requirements of Section 501, ‘‘Portland Cement 
Concrete,’ and placed in accordance with Section 502, ‘‘Concrete Struc- 
tures,’ of these specifications. Reinforcing steel shall conform to the require- 
ments of Section 505, ‘“‘Reinforcing Steel,’ of these specifications. 

Concrete for precast concrete piles shall be poured in smooth watertight 
forms, so supported as to prevent appreciable deformation or settlement 
during pouring or curing. When removed from the form, the piles shall 
present true, smooth even surfaces free from honeycombs and voids and shall 
be such that a line stretched from butt to tip on any face will not be more than 
one (1) inch from the face of the pile at any point. 

Concrete piles shall be kept continuously wet for at least ten (10) days after 
pouring and shall be allowed to harden for at least thirty (30) days before 
being lifted or driven, except that this thirty (30) day requirement may be 
decreased if the specimen of concrete from which the piles were poured 
develops a strength of three thousand (3,000) pounds or more per square inch 
of compression. 

When raising or transporting precast concrete piles, the Contractor shall 
provide slings or other equipment to avoid any appreciable bending of the pile 
or cracking of the concrete. Piles materially damaged in handling or driving 
shall be replaced. Concrete piles shall be so handled at all times as to avoid 
breaking or chipping of the edges. 


508.03.10 Cast-in-Place Concrete Piles. Concrete filling for cast-in- 
place concrete piles shall be Class A or AA Portland cement concrete 
conforming to the requirements of Section 501, “‘Portland Cement Concrete,”’ 
of these specifications. Reinforcement shall conform with the details shown 
on the plans and the requirements of Section 505, ‘‘Reinforcing Steel.’’ Cast- 
in-place concrete piles shall consist of one (1) of the following: Steel shells 
driven permanently to the required bearing value and filled with concrete or, 
drilled holes filled with concrete. 

(a) Steel Shells. Steel shells shall be of sufficient strength and rigidity to 
permit their driving and to prevent distortion caused by soil pressures or the 
driving of adjacent piles until filled with concrete. The shells shall also be 
sufficiently watertight to exclude water during the placing of concrete. 

The shells may be cylindrical or tapered, step tapered, or a combination of 
either with cylindrical sections. The tip diameter shall not be less than eight 
(8) inches and the butt diameter shall not be less than shown on the plans. 

Shells to be driven without a mandrel shall be equipped with heavy steel 
driving ends and all joints in the shell shall be welded or adequately lock 
seamed. 

After being driven and prior to placing concrete and reinforcing steel 
therein, the steel shells or casings shall be examined for collapse or reduced 
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diameter at any point. Any shell or casing that is improperly driven or broken 
or shows partial collapse to such an extent as to materially decrease its bearing 
value will not be accepted and shall be replaced by the Contractor at his own 
expense. Driven shells or casings shall be clean and free from water before 
concrete and reinforcing steel are placed. The Contractor shall have available 
at all times a suitable light for the inspection of the shells, throughout the 
entire length, before they are filled with concrete and reinforcing steel. 

Concrete shall be placed in steel shells so that it is dense and homogeneous. 
The upper portion of the shell shall be vibrated to a depth of not less than one- 
third ('4) the length of the pile or ten (10) feet, whichever is the greater. 

The length of steel shell to be ordered shall be determined by the Contrac- 
tor. Should the Contractor elect to order piling in short lengths, all splices 
necessary to build up these shorter lengths to the length required, other than 
those splices specified for payment in subsection 508.04.01 of these specifica- 
tions, shall be at the Contractor’s expense. 

(b) Drilled Holes. This work shall govern the construction of “‘cast-in- 
drilled hole’’ concrete piles. Piles shall bé of a concrete section, cast-in-place 
against in-situ-soil and shall be reinforced as shown on the plans. 

Ground and Surface Water. The water table elevations indicated on the test 
boring logs are those existing on the dates and at the boring locations as noted 
on the plans. 

Drilled Shaft Inspection Report. The Contractor shall provide any assist- 
ance that may be required for the Engineer to prepare and submit daily reports 
for the complete drilled shaft construction program. The reports will include: 
logging all excavated soils, concrete quantities, recording actual elevations at 
top and bottom of each drilled shaft, elevation of rock (if any), plumbness of 
casing and rebar cages, seepage of water, elevation of top and bottom of any 
casing left in place, any unusual conditions, and any other pertinent informa- 
tion deemed necessary. 

Pile Locations, Alignment, and Tolerances. The drilled shafts shall be 
constructed such that the axis of the shaft, at the top, is no more than two (2) 
inches from its plan location. Drilled shafts shall be within one and one-half 
(1'2) percent of the plumb deviation for the total length of the pile and shall 
not exceed twelve and one-half (12!) percent of the shaft diameter or fifteen 
(15) inches, whichever is less. The plumbness of the drilled shaft shall be 
measured by an accurate probing procedure, inclinometer in the Kelly bar or 
other techniques that may be approved by the Engineer. 

When temporary starter casing or a vibrated casing is extracted, a short 
collar form shall be placed at the top of the drilled portion of the shaft such 
that diameter tolerances can be achieved. 

Excavation. Straight, drilled shafts shall be advanced with flight or bucket 
augers or with other approved drilling tools capable of drilling soil, cobbles, 
boulders, rock, or whatever materials encountered, to the dimensions and 
elevations shown on the plans. The plans indicate the expected depths and 
elevation where satisfactory bearing material will be encountered. If satisfac- 
tory material is not encountered at plan elevation, the bottom of the shaft may 
be lowered only as approved by the Engineer. 

Caving of the drilled holes shall be prevented at all times during pile 
construction by use of steel casing or other procedures as approved by the 
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Engineer. Drilling equipment shall be constructed and operated so that free 
passage of fluids is provided around the drilling head during its insertion and 
removal from the hole to the extent that scouring or caving will not occur. 

If steel casing is utilized to prevent sloughing, said casing shall be smooth 
metal and of ample strength to withstand handling stresses, the pressure of 
concrete, surrounding earth, or backfill materials and shall be watertight. The 
outside diameter of the casing shall be less than the specified size of the 
shafts. 

If a casing is used, its removal shall not be started until the level of concrete 
within the casing is at least five (5) feet above the bottom of the casing. 
Movement of the casing for short pulls of a few inches, exerting downward 
pressure, hammering, and vibrating the casing will be permitted to facilitate 
extraction and to avoid separation of the concrete. When casing is used, its 
extraction must be done so that the concrete cast against the surrounding soil 
will develop the designed skin friction. No casing extraction will be allowed 
after two (2) hours from the concrete batch time unless a retarding agent is 
used. When a retarder is used, this two (2) hour period may be extended 
provided that no concrete achieves an initial set. Casing not extracted within 
the allotted time shall remain in the excavation. 

Drilling without the use of casing may be allowed as follows: (1) above the 
water table; and (2) below the water table only if the foundation Contractor 
can conclusively prove with a full-depth, design diameter test shaft, that such 
procedures are applicable at this site, and that all of the tolerances and design 
criteria detailed in the plans and within these specifications for drilled pile 
foundations can be adhered to. This test shaft shall not be incorporated into 
the foundation and shall be filled to ground line with pea gravel. No payment 
will be made for the test shaft or any other items incidental to the dry hole or 
uncased drilling. 

Regardless of construction method used, the bottom of the excavation shall 
be cleaned of loose material, by using a bucket auger or any other technique 
approved by the Engineer. After cleaning, a probe shall be lowered to the base 
of the drilled shaft to insure that cleaning has been satisfactorily completed. 
An accumulation of loose soils, muck, etc., at the bottom of the excavation 
shall not be allowed. Material excavated from the shaft shall be utilized as 
provided in the last paragraph of subsection 206.03.01 of these specifications 
or disposed of in accordance with subsection 107.14 of the specifications. 

After completion of shaft excavation and prior to placement of reinforcing 
steel and concrete, the proper condition of the excavated shaft will be verified 
by the Engineer. The Contractor shall measure the shaft dimensions, deter- 
mine the plumb deviation of the shaft, and produce such information for the 
‘‘Shaft Inspection Report.”’ 

Reinforcing Steel. Reinforcing steel shall conform to the requirements of 
Section 505, ‘‘Reinforcing Steel,’’ and the plans. The cage of reinforcing 
steel, consisting of longitudinal bars, spiral and any temporary bar braces 
shall be completely assembled and placed in the drilled shaft at a unit upon 
completion of drilling and immediately prior to concrete placement. If con- 
crete placement does not follow immediately after cage placement, the steel 
must be removed from the shaft and the integrity of the excavation recertified 
prior to reinstallation of the cage. 
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The rebar cage shall be supported from the top by a ground surface frame, 
crane, or other positive means, during complete concrete placement, in order 
to insure cage plumbness and to minimize downward slumping. The support 
system shall be concentric with the cage to prevent racking and distortion of 
the steel. Every effort shall be made to keep the cage plumb during casing 
extraction. 

To insure adequate concrete cover and achieve concentric spacing of the 
entire length of the cage within the shaft, three (3) inch (minimum) thick 
concrete spacer blocks shall be securely tied at 5th points around the cage 
perimeter. The blocks shall span two (2) adjacent vertical bars or horizontal 
ties such that rotation will not occur. Block locations shall start at the bottom 
of the cage and continue up along its length at spacing no greater than ten (10) 
feet. Additional peripheral blocks and closer intervals may be required as 
determined by conditions in the field. 

Placement of Concrete. Concrete shall be placed as soon as possible after 
all excavation is complete and immediately after the reinforcing steel is 
placed. Prior to placing concrete, the bottom of the excavation shall be 
cleaned and free of all loose material, as specified above. Concrete shall be 
placed only by pumping through a tremie pipe. No free fall of the concrete 
will be allowed. The tremie pipe shall be of a rigid watertight pipe for the full 
length of the shaft and shall not be less than five (5) inches inside diameter. 
Jointless solid pipe is recommended. The pipe shall be equipped with a 
bottom valve, or other approved device, which would prevent mixing of 
slurry or other contaminants with the concrete inside the pipe. 

The Contractor shall be required to have on site, or make provisions for, a 
second (backup) pump to be available during the concreting operations. 
Reinforcing steel shall be in place and the tremie pipe inserted to the bottom of 
the drilled shaft before concrete placement is started. The pump shall be 
properly primed and the concrete shall be placed in a continuous operation in 
such a manner that the concrete always flows upward within the hole. The 
delivery pipe shall be slowly withdrawn as the elevation of the concrete in the 
hole rises, but the discharge end of the pipe shall, at all times, be maintained 
at least five (5) feet and not more than ten (10) feet below the surface of the 
concrete. This five (5) to ten (10) foot range may be assured by the use of a 
fixed tremie pipe float device. During concrete placement the Contractor shall 
provide and maintain markings on the tremie pipe, a sounding device, or other 
adequate methods in which to determine the relative elevation of the concrete 
surface and the end of the tremie pipe. Raising of the tremie pipe shall be done 
only when the pipe contains a sufficient head of concrete to prevent the 
formation of a void at the tip and as approved by the Engineer. A predeter- 
mined plan shall be formulated between the Contractor’s job foreman and the 
pump operator concerning how and when an order will be given to lift the 
tremie pipe. 

Concrete delivery into the shaft shall continue until the discharge at the top 
of the pile is free of water, soil, and debris, and uncontaminated concrete 
extends to the cut off elevation. Should a delay occur because of concrete 
delivery or other factors, the rate of placement for concrete shall be reduced 
sO as to maintain some movement of the concrete. The procedures employed 
shall be such that the concrete within the shaft consists of a monolithic 
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homogeneous structure. In uncased piles, concrete shall not be vibrated 
during placement, except from the bottom of the reinforcing cage to the top of 
the pile. If casing is utilized, vibration shall take place during withdrawal of 
the last fifteen (15) feet of the casing and shall stay below the bottom of the 
casing as it is removed. Where steel liners or casings have been used to 
support the excavation walls, the liners shall be withdrawn as the concrete is 
being placed within the limits previously specified elsewhere in these specifi- 
cations. The steel liner shall be removed in a manner so that the lower edge of 
the steel liner shall always remain a minimum of five (5) feet below the 
surface of the concrete as placed to prevent water or soil from entering the 
shaft excavation from below the bottom of the casing. The Contractor shall 
submit to the Engineer for approval appropriate procedures and methods of 
withdrawal of steel liners to ensure that the concrete is not being lifted as the 
steel liner is being withdrawn. 

The elevation of the top of the steel cage and the surface of the concrete 
shall be carefully checked before and after casing extraction. Any upward or 
downward movement of the steel exceeding two (2) inches or any downward 
movement of the concrete may be cause for rejection. 

The top surface of the pile shall be cured as prescribed in subsection 
501.03.09 of these specifications. 

Scheduling and Restrictions. After the first pile has been successfully 
constructed, no significant change shall be made in construction methods, 
equipment, or materials to be used in the construction of such piles unless 
approved by the Engineer. The first pile must be approved prior to proceeding 
with additional piles. Drilling may commence on a subsequent pile at an 
_ approved location provided that the concrete operation on the previously 
drilled shaft is in progress and the manpower is adequate to cover all required 
operations. 

Drilling and concrete placement should be scheduled so that each pile is 
placed immediately after drilling is completed and reinforcing steel accurately 
placed and approved. 

For a period of at least twenty-four (24) hours after pile concrete has been 
placed, no adjacent pile shall be drilled, no excessive wheel loads shall be 
allowed, and no vibration shall be allowed to occur or be felt at any point 
within five (5) feet from the periphery of the pile. 

In the event that the Contractor fails to satisfactorily perform the procedures 
described within, the Engineer may shut down the construction operation and/ 
or reject the pile. If the integrity of the pile is in question, core drilling, sonic, 
or other approved methods shall be employed by the Contractor at his 
expense, under the direction of the Engineer. Core-drilled holes will be 
backfilled with grout or mortar. Any remedial measures will be directed and 
approved by the Engineer. No compensation will be due the Contractor for 
losses or damages due to remedial work or any testing required on piles found 
defective or not in accordance with the requirements of the plans and these 
specifications. 

The footings of pier columns shall not be cast on the frilled piles until at 
least seven (7) days have elapsed, or fifty (50) percent of the compressive 
strength is obtained. 
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Inspection, Supervision, and Records. The Contractor will be required to 
provide full construction supervision and maintain accurate records during all 
phases of the drilled shaft operation. 


508.03.11 Steel Piles. Steel piles shall be H-bearing of the section 
shown on the plans. 

The length of steel pile may be built up in sections either before or during 
the driving operations. The sections, unless otherwise shown on the plans, 
shall be identical in cross section. The connections shall be made by welding 
the entire cross section in conformance with the requirements of subsection 
506.03.20, ““Welding.”’ Care shall be taken to properly align the sections 
connected so that axis of the pile will be straight. The number of welded 
connections in the length of the pile shall be as few as practicable. If a welded 
splice is made during the driving operation, it shall be done when the top of 
the lower portion is at least three (3) feet above the ground to permit 
observation of the welded connection during several feet of driving. 

Piling built up from structural steel plates welded together may be substi- 
tuted for the rolled steel piling shown on the plans provided that the depth, 
width, average mean thicknesses, and moments of inertia of the built-up 
sections are at least equal to those of the rolled section and the flanges are 
welded to the web with continuous fillet welds on each side of the web and the 
welding conforms to Section 506, ‘‘Steel Structures.”’ 

Commercially prefabricated pile splices may be used when approved by the 
Engineer. 


METHOD OF MEASUREMENT 


508.04.01 Measurements. The quantity of ‘‘Furnish (type) Piles’’ to be 
measured for payment will be the number of linear feet of (type) pile complete 
and in place measured from the tip of the pile to the plane of pile cutoff. 

The quantity of “‘Driving (type) Piles’’ to be measured for payment will be 
the number of piles driven complete in place. 

‘‘Redrive Piles’’ shall be measured for payment on a force account basis in 
accordance with subsection 109.03, ‘“‘Extra and Force Account Work.”’ 

If the Contractor casts concrete piles full length of the reinforcement bars to 
facilitate driving, no measurement will be made for the portion where con- 
crete must be removed in order that bars may project as shown on the plans. 

Load tests will be measured for each and the number used in the work will 
be the number paid for. 

The quantity of splices to be measured for payment will be limited to the 
number required to splice the pile if it becomes necessary to drive beyond 
‘‘Design Pile Tip Penetration.’ Length of extensions will be determined by 
the Engineer. All splices necessary to drive to ‘‘Design Pile Tip Penetration’’ 
and for extensions made of shorter lengths than ordered by the Engineer will 
be at the Contractor’s expense. 

Metal pile shells driven with a removable core or mandrel shall be spliced 
according to the manufacturer’s specifications. No splices will be measured 
and paid for when thin shell piles are used that do not require complete 
circumferential welding performed in the field. 
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All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


508.05.01 Payment. The accepted quantity of ‘‘Furnish (type) Piles,”’ 
measured as provided in subsection 508.04.01, ‘“Measurement,”’ will be paid 
for at the contract unit price bid per linear foot, which price shall be full 
compensation for furnishing all materials including Portland cement concrete, 
steel shells and reinforcing steel, placing filling materials, and disposing of all 
unused material. 

The accepted quantity of “‘Driving (type) Piles’” measured as provided in 
subsection 508.04.01, “‘Measurement,’ will be paid for at the contract unit 
price bid per each, which price shall be full compensation for doing all the 
work involved in driving, drilling holes, cutting off piles, excavation and 
backfill, and for filling the space around the pile with sand or pea gravel; all to 
the required bearing and penetration as shown on the plans or ordered by the 
Engineer. 

Payment for ‘‘Redrive Piles,’ measured as provided in subsection 
508.04.01, ‘‘Measurement,’’ will be paid for by force account except the 
force account method of payment for labor and equipment required to redrive 
piles shall be restricted to the labor and equipment on the jobsite. Force 
account will not be paid to import labor and equipment from areas outside the 
project limits. 

The cost of furnishing, moving (except moving required to redrive piles), 
and removing equipment for driving piles on the job shall be considered as 
~ Included in the lump sum price bid for ‘‘Mobilization’”’ and no further 
compensation will be allowed therefor. 

When brackets or plates are required on the plans for pile tip reinforcement 
for steel piles or special driving shoes for timber piles, the Contractor shall 
furnish and place such devices and all costs involved shall be considered 
included in the contract unit price bid per linear foot for ‘“‘Furnish (type) 
Piles.”’ 

Test piles that become a part of the completed structure will be paid for at 
the contract prices for the type of piling used. 

No payment will be made for piles driven out of place, for imperfect piles, 
or for piles which are damaged in handling or driving. 

When, in addition to the requirements of the plans and specifications, 
brackets or plates are required on steel piles, or special driving shoes are 
required on timber piles, the Contractor shall furnish and place such devices 
and the cost thereof will be paid for as extra work as provided in subsection 
104.03, ‘‘Extra Work.’’ 

The accepted quantity of load tests measured as provided in subsection 
508 .04.01, ‘“Measurement,”’ will be paid for at the contract unit price bid per 
each for ‘‘Quick Load Test,’ which price shall be full compensation for all 
material, equipment, tools, and labor involved in furnishing, placing, and 
moving the reaction system from place to place as well as conditioning the test 
pile ready for the test and removing the reaction system at the completion of 
the test, all as required by the Engineer. 


[ 389 ] 


508 PILING 


The accepted quantity of splices measured as provided in subsection 
508.04.01, ‘“‘Measurement,’’ will be paid for at the contract unit price bid per 
each for the splice, which price shall be full compensation for all material, 
equipment, tools, and labor incidental to make the splice. 

Where piling built up from structural steel plates is substituted for the piling 
specified on the plans, the Contractor shall be entitled to no extra compensa- 
tion for any excess thickness of steel furnished or for any extra work, 
materials, equipment, handling, or treatment required to construct such 
piling. 

The accepted quantity of ‘‘Furnish Cast in Drilled Hole Concrete Piles,” 
measured as provided in subsection 5008.04.01, “‘Measurement,”’ will be paid 
for at the contract unit price bid per linear foot, which price shall be full 
compensation for drilling holes for piling and disposing of material resulting 
therefrom, and for furnishing and placing all materials including Portland 
cement concrete and reinforcing steel and for doing all the work necessary to 
install the piling complete and in place as shown on the plans and as directed 
by the Engineer. 

The contract unit price bid per linear foot for ‘““Furnishing Cast in Drilled 
Hole Concrete Piles’’ shall also include all casing, bracing, concrete over- 
ages, test shaft, and any other items or incidentals necessary to install the piles 
complete in place. 

All payments will be made in accordance with subsection 109.02, “Scope 
of Payment.”’ 

Payment will be made under: 
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PIPE CULVERTS—TYPE OF MATERIAL OPTIONAL 


DESCRIPTION 


600.01.01 General. This work shall consist of furnishing and installing 
either full circle corrugated steel, corrugated aluminum, corrugated polyeth- 
ylene, or reinforced concrete pipe and end sections. Any of the four (4) 
alternate types of pipe may be used at the location where it is indicated on the 
plans that ‘‘(size) Culvert Pipe’’ and ‘‘(size) End Section’’ are acceptable, 
except that the maximum size of polyethylene pipe shall be limited to twenty- 
four (24) inches in diameter. 

The type of pipe and end sections furnished at an individual location shall 
be the same materials, except that polyethylene pipe shall be connected to 
metal end sections only. The connection shall be made in accordance with the 
polyethylene pipe manufacturer’s recommendations. 

Two (2) weeks in advance of the preconstruction conference, the Contractor 
shall submit to the Engineer, in writing, the type of culvert pipe he will 
furnish. Once a choice has been made, the Contractor shall not be allowed to 
change the type of culvert material chosen. 

As hereinafter stated, the culvert pipe design governed by this section of 
these specifications has by necessity been based on one (1) basic type and 
configuration of material. Should the Contractor elect to furnish other materi- 
_ als as herein provided, it shall be his responsibility to furnish the Engineer a 
detailed listing of each culvert installation so affected. The listing shall include 
but not be limited to the following: 

(a) Location. 

(b) Alternate chosen, including type metal, gage, size corrugations, class of 
concrete pipe, and end section(s) to be furnished. 

All design features, quantities, etc., under this section of these specifica- 
tions are based upon corrugated steel pipe, two and two-thirds (27/3) inch by 
one-half (‘2) inch corrugations and gages are to be determined based on the 
design fill height and using the appropriate fill height table as shown on the 
plans. Should the Contractor elect to furnish corrugated steel with three (3) by 
one (1) or five (5) by one (1) inch corrugations, or aluminum pipe, the gages 
shall be adjusted to comply with the appropriate fill height table shown on the 
plans for the size corrugation and type of material chosen using said design fill 
height. Should the Contractor elect to furnish reinforced concrete pipe, the 
class of concrete pipe shall be based upon the fill height table for concrete pipe 
and the design fill height shown on the plans. 


MATERIALS 
600.02.01 General. The materials used shall be those prescribed or 


used for the several items which constitute the finished work and shall 
conform to the requirements in the following sections or subsections: 


foot a 
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Note: Alternate materials for arch pipe or culverts are not included in 
this section nor will they be allowed. 


CONSTRUCTION 


600.03.01 General. This work shall be governed by the type of pipe the 
Contractor elects to furnish and install. Therefor, the applicable portions of 
Sections 601, 603, 604, and 605 of these specifications shall apply. 

Polyethylene pipe sections shall be joined by snap couplers, split couplers, 
or spin-on couplers as recommended by the manufacturer. 


METHOD OF MEASUREMENT 


600.04.01 Measurement. Quantities shown on the plans are based on 
corrugated metal pipe. There shall be no adjustment of said quantities due to 
the Contractor’s choice of materials. 

Except as provided above, measurement shall conform to the requirements 
of subsection 601.04.01 of these specifications. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.’ 


BASIS OF PAYMENT 


600.05.01 Payment. The items, measured as provided above, shall be 
paid for at the contract unit price bid per linear foot for ‘‘(size) Culvert Pipe”’ 
and per each for ‘‘(size) End Section.”’ 

The above prices shall be considered full compensation for furnishing all 
labor, materials, tools, supplies, equipment, and incidentals and for doing all 
the work involved in furnishing and installing the culvert complete in place as 
herein specified, except that structure excavation and granular backfill will be 
paid for in accordance with the quantity required for the installation of 
corrugated metal pipe regardless of the type of pipe installed. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.’’ 

Payment will be made under: 


Pay Item Pay Unit 
(size) ‘Culvert Pipely Wen had Seg) Ah a OD Linear Foot 
(sizé) ‘Bod’Seotion2. sisting ple) sale wie be worl at iio ed aes ipe cpereesepeee, Dens Each 
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SECTION 601 


PIPE CULVERTS—GENERAL 


DESCRIPTION 


601.01.01 General. These specifications include general requirements 
that are applicable to all type culvert pipes except structural plate pipe, 
irrespective of the material or culvert use. 

This work shall consist of furnishing and installing pipe culverts, siphons, 
end sections, end walls, etc., as may be required to complete the work shown 
on the plans or established by the Engineer. 


MATERIALS 


601.02.01 General. The materials used shall be those prescribed or 
used for the several items which constitute the finished work and shall 
conform to the requirements in the following subsections: 


Comupated; Metal Pipesand | PipewArchesi2h) ee ae a ee a Subsection 709.03.01 
Bituminous Coated Corrugated Metal Pipe and Pipe Arches........................- Subsection 709.03 .02 
Le LS pes ET TEES TA Gy (2 SR OR Rh EN EEE LER Ae ny Subsection 709.03 .03 
Roma CCC ORO CIS PGi ie at eee ether en init Subsection 708.03.01 
eoeimorced. © oncrete. Pine. cit pak nests pg She eee ep cee beh Subsection 708.03 .02 
(1 Fe) SST SE ie AS eS eee SGN ARAL 1 te NaN Om DIN NINND Subsection 708.03 .04 
a Ieee MLO cE he 265 apexes arm opine meetin Mle Sateen si Subsection 7906.03.04 
Rubber: Gaskets tht S22 La Lee eT A) eee 2 Subsection 707.03.02 


When the location of manufacturing plants allows, the plants will be 
inspected periodically for compliance with specified manufacturing methods, 
and material samples will be obtained for laboratory testing for compliance 
with materials quality requirements. This can be the basis for acceptance of 
manufacturing lots as to quality. 

All materials will be subject to inspection for acceptance as to condition at 
the latest practicable time the Engineer has the opportunity to check for 
compliance prior to or during incorporation of materials in the work. 

The lengths shown on the plans are approximate. The Contractor shall not 
order and deliver the culvert pipe until a correct list of sizes and lengths is 
furnished him by the Engineer. 

For structural plate pipe and arches, attention is directed to Section 606, 
“Structural Plate Pipe, Pipe Arch, and Arch Culverts.”’ 

The ends of helically formed steel or aluminum pipe having a diameter of 
twelve (12) inches and greater and which must be field jointed shall have 
reformed annular ends and shall be connected with annularly formed connect- 
ing bands. Helically formed pipe having a diameter of less than twelve (12) 
inches which must be field jointed shall be connected with any of the 
appropriate coupling bands shown on Standard Plan Sheet No. R-2.8.1-(604) 
and all joints shall be properly gasketed as recommended by the manufacturer 
of the pipe. 
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CONSTRUCTION 


601.03.01 Earthwork. Excavation and backfill shall conform to the 
requirements of Sections 206, “‘Structure Excavation,’ and 207, ‘*Backfill.”’ 

The pipe shall be bedded as shown in the standard sheets appended to the 
plans. When no bedding class is specified, the requirements for Class C 
bedding shall apply. The lines and grades will be established by the Engineer. 

Where pipes are to be installed in new embankments on a steep slope or in a 
difficult location, the height of new embankments may be varied as directed 
by the Engineer before installing pipes. 

When headwalls are not required and granular materials are used for 
backfilling, the fill at the ends of the structure shall be sealed against the 
infiltration of water by bedding the ends of the structure in well tamped clay as 
directed by the Engineer. 


601.03.02 Headwalls. Where shown on the plans, inlet and outlet head- 
walls shall be constructed or installed in connection with culvert pipes. Where 
such headwalls are constructed or installed, the ends of pipes shall be placed 
flush or cut off flush with the headwall face, unless otherwise permitted by the 
Engineer. Headwalls are to be constructed to conform to the applicable 
requirements of Sections 501, ‘Portland Cement Concrete,” and 502, “‘Con- 
crete Structures.”’ 


601.03.03 End Sections. The bed for the end section shall be excavated 
to the required width and grade. For metal end sections with toe plates, a 
trench shall be excavated for the toe plate in a manner to permit the toe plate 
being against the inner face of the trench when the end section is in its final 
position. After end sections have been properly secured to the pipe, this 
trench shall be backfilled and firmly compacted. 

Precast concrete end section shall be placed with its tongue (or groove) fully 
entered in the groove (or tongue) of the pipe. 


601.03.04 Jacked Pipes. Culvert pipe to be jacked in place between the 
limits shown on the plans shall conform to the requirements of the respective 
section of pipe culverts. 

The strength of pipe or gage of pipe will be determined for vertical load 
only. Any additional reinforcement or strength required to withstand jacking 
pressure shall be determined and furnished by the Contractor at his expense. 

Variation from theoretical alignment and grade at the time of completion of 
placing shall not exceed two-tenths (0.2) foot for each twenty (20) feet of pipe 
placed. 

The diameter of the excavated hole shall not be more than one-tenth (0.1) 
foot greater than the outside diameter of the pipe. Sluicing and jetting with 
water will not be permitted. When the material tends to cave in from outside 
these limits a shield shall be used ahead of the first section of pipe or the face 
of excavation shall not extend beyond the end of the pipe greater than one and 
one-half (1'/2) feet unless permitted by the Engineer. 

Areas resulting from caving or excavating outside the above limits shall be 
backfilled with sand or grout by a method which will fill the voids. 
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601.03.05 Laying Culvert Pipe. Laying of culvert pipe shall conform to 
the requirements of the respective sections of culvert pipe. 


601.03.06 Extending Existing Culverts. Where shown on the plans or 
directed by the Engineer, existing culverts shall be extended in accordance 
with the provisions for installing new culverts and the following additional 
provisions. 

Existing headwalls shall be demolished and removed and disposed of or 
moved to the extended location as indicated on the plans or ordered by the 
Engineer. Attention is directed to Section 202, “‘Removal of Structures and 
Obstructions.” 

A headwall that is not to be reset shall be demolished without injury to the 
existing culvert and removed and disposed of in accordance with the provi- 
sions of Section 202, “‘Removal of Structures and Obstructions.’ If shown on 
the plans or ordered by the Engineer, a new concrete headwall shall be 
constructed in accordance with the provisions of Section 501, ‘‘Portland 
Cement Concrete,’’ of these specifications, or a flared end section shall be 
attached thereto. In the event the existing pipe is damaged during headwall 
removal, the pipe shall be repaired or replaced as directed by the Engineer. 
Said repair or replacement shall be at the Contractor’s expense and no 
additional compensation shall be allowed therefor. 


METHOD OF MEASUREMENT 


601.04.01 Measurement. The materials to be paid for under these spec- 
ifications will be listed in the contract items by size, class, type gage, or 
whatever information is necessary for identification. 

The quantity of culvert pipe to be measured for payment will be the actual 
number of linear feet of pipe including the stub on end sections, complete and 
in place. When pipes are cut to fit a structure or slope, the quantity to be paid 
for will be the length of pipe necessary to be placed before cutting, measured 
in even two (2) foot increments. 

Attention is especially directed to plan sheets titled ‘‘Standard Details— 
Structure Excavation and Backfill—Method of Measurement,” which shall 
pertain. 

Culvert pipe bends, wyes, tees, and other branches will be measured and 
paid for by the linear foot for the sizes of pipes involved. Wyes, tees, 
eccentric reducers, and other branches will be measured along centerlines to 
the point of intersection. 

Structure excavation and structure backfill, Portland cement concrete and 
reinforcement required for headwalls, endwalls, structures, and other items of 
work required by the plans and special provisions to complete the work, will 
be measured and paid for as separate items as provided for under their 
respective sections of these specifications, or the contract documents. Struc- 
ture excavation and backfill will not be measured for payment on preformed 
end sections. 

No separate measurement or payment will be made for constructing jacking 
pits and backfilling all pits after the pipe is jacked, nor for excavation and 
backfill between the limits shown on the plans for jacking the pipe. Full 
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compensation therefor will be considered as included in the price paid for 
jacked pipe. 

Culvert pipe to be placed outside the limits for jacked pipe shall conform to 
the requirements of the respective section of pipe culverts. The limits for 
payment of structure excavation and backfill will be the original ground line 
before jacking pits are excavated. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


601.05.01 Payment. The accepted quantities of culvert pipe measured 
as specified in subsection 601.04.01, ‘“Measurement,’’ will be listed under 
the respective sections of pipe culverts. 

When any of the various sizes, types, and gages of pipe are installed by the 
jacking method, the contract price paid per linear foot for jacked pipe shall 
include full compensation for furnishing the pipe, excavating, jacking, fur- 
nishing and placing backfill material, and all incidentals for doing all the work 
involved in jacking the pipe, as specified. 

Full compensation for furnishing pipe with end finish, including distortion 
if required, will be considered as included in the price paid per linear foot for 
the pipe involved and no additional compensation will be allowed therefor. 
Full compensation for Class B and Class C bedding will be considered 
included in the price paid per cubic yard for backfill or granular backfill as the 
case may be and such payment shall include compensation for all the materi- 
als, labor, tools, and incidentals necessary to complete the work. 

Class A bedding will be paid for at the contract unit bid price per cubic yard 
for Class C or CA concrete. When Class C or CA concrete is not an item on 
the bid schedule, Class A bedding will be paid for at the contract unit bid 
price per cubic yard for Class A or Class AA concrete. Payment as stated 
above shall be full compensation for all the materials, labor, tools, and 
incidentals necessary to complete the work. 

Provisions for handling of whatever water may be encountered at the site 
shall be an obligation of the Contractor and payment therefor shall be 
considered as subsidiary to the items involved and no further compensation 
will be allowed therefor. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 
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SECTION 602 


NONREINFORCED CONCRETE AND CLAY PIPE 


DESCRIPTION 


602.01.01 General. This work shall consist of furnishing and installing 
nonreinforced concrete pipe or clay culvert pipe of the kind, sizes, and 
dimensions shown on the plans or established by the Engineer and in accord- 
ance with the requirements of these specifications. 


MATERIALS 


602.02.01 General. Materials and their use shall conform to the appli- 
cable requirements of subsection 603.02.01 of Section 603, ‘‘Reinforced 
Concrete Pipe,’’ and subsection 601.02.01 of Section 601, ‘‘Pipe Culverts— 
General.”’ 


CONSTRUCTION 


602.03.01 General. The construction requirements shall be as pre- 
scribed in subsections 603.03.01 through 603.03.06 of Section 603, ‘‘Rein- 
forced Concrete Pipe,”’ with the following modifications: 

(a) External bands of mortar shall be placed around the pipe joints as herein 
specified. Several sections of pipe shall be joined before commencing banding 
operations, but the placing of external bands shall never be more than five (5) 
lengths of pipe behind joining operations. 

Immediately in advance of placing external band mortar, the external 
surface of the pipe sections at the joint shall be thoroughly cleaned and wetted 
to insure proper bonding of the band mortar with the pipe. Care shall be 
exercised to make a union between the band and the mortar which was placed 
under the joint before the pipe sections were abutted. The band shall not be 
less than three-eighths (7/8) inch thick at the pipe joint and shall be approxi- 
mately four (4) inches wide, overlapping the abutting ends of the pipe sections 
approximately two (2) inches. The edges of the band shall adhere to the pipe 
surface to prevent peeling and shall be finished in a workmanlike manner. 

(b) When irrigation or sewer pipe is placed beyond the limits of roadway 
excavation or embankment, the initial covering of backfill material shall be 
fine earth or sand approved by the Engineer. Placing the remainder of the 
trench backfill in layers and compacting to a relative compaction of ninety 
(90) percent will not be required. 

(c) Openings shall be cut into irrigation or sewer pipe and connections 
made thereto as shown on the plans or directed by the Engineer. 

Openings shall be cut to proper sizes. Connections shall be cut to fit closely 
and shall be strongly cemented to the pipe with banding mortar. In all cases, 
the area of pipe where the connection is made shall be clean and wet when the 
mortar is applied. 
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METHOD OF MEASUREMENT 


602.04.01 Measurement. Method of measurement shall conform to the 
requirements of subsection 601.04.01, “‘Measurement,”’ with the exception 
that backfill will not be measured for payment when placed beyond the limits 
of roadway excavation or embankment. 


BASIS OF PAYMENT 


602.05.01 Payment. Payment shall conform to the requirements of sub- 
section 601.05.01, ‘‘Payment,”’ and in addition thereto, the following require- 
ments shall apply. 

The accepted quantities of nonreinforced concrete or clay pipe will be paid 
for at the contract bid price per linear foot for the types and sizes specified. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.”’ . 

Payment will be made under: 


Pay Item Pay Unit 
(size) ‘Nonreinforced ‘Goncrete: Pipe: (ype tres ry gata tte ear Linear Foot 
(size): GlayOPipes (fy pe) ate... snk. Se eRe een RMP, eo Onn ROR ARa Rene See ee ee Linear Foot 
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SECTION 603 


REINFORCED CONCRETE PIPE 


DESCRIPTION 


603.01.01 General. This work shall consist of furnishing and installing 
circular or oval shaped reinforced concrete pipe, siphons, and conduits of the 
size, kinds, and dimensions and at locations shown on the plans or established 
by the Engineer and in accordance with the requirements of these specifica- 
tions. 


MATERIALS 


603.02.01 General. Materials and their use shall conform to the appli- 
cable requirements of subsection 601.02.01 of Section 601, ‘‘Pipe Culverts— 
General,’ and in addition thereto, the following requirements shall apply. 

Circular reinforced concrete pipe shall conform to the specifications of 
AASHTO Designation M170 for the specified diameters and strength classes. 

Oval reinforced concrete pipe shall conform to the specifications of 
AASHTO Designation M207 for the specified span and rise for either hori- 
zontal or vertical elliptical pipe classes. 

Oval shaped pipe, within the meaning of these specifications, shall be pipe 
having major and minor internal axial dimensions as designated in the 
contract item. The length of the minor axis shall be between sixty (60) percent 
and sixty-five (65) percent of the length of the major axis. The first dimension 
designated will represent the axis that is to be placed horizontally and the 
second dimension will represent the vertical axis. The dimension, in feet, of 
the horizontal axis shall be the basis for calculating the strength of the pipe. 
The inside perimeter of oval pipes shall form either an ellipse, or an approxi- 
mation thereof, as described by smooth, compounded circular arcs. 

Flared end sections (precast) shall conform to the details and dimensions 
shown on the plans and, except for shape, shall conform to the requirements 
of this section for reinforced concrete pipe. 

Concrete pipe shall be carefully handled in unloading, transporting, and 
laying. 

No pipe shall be laid which is cracked, checked, spalled, or damaged, and 
all such sections of pipe shall be permanently removed from the work. Pipes 
which show defects due to handling shall be rejected at the site of the 
installation regardless of prior acceptance. 

Rubber gaskets shall conform to the requirements of subsection 707.03.02, 
‘““Rubber Gaskets.”’ 

Joint mortar shall be composed of one (1) part Portland cement and two (2) 
parts sand by volume. 

Sand shall conform to the requirements of subsection 706.03.04, “Grout 
and Mortar Sand,’’ of these specifications. 

The materials shall be mixed to a consistency suitable for the purpose 
intended. All mortar shall be used within thirty (30) minutes after the mixing 
water has been added. 
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Admixtures of hydrated lime, fire clay, diatomaceous earth, or other 
approved inert material may be used in the mortar to facilitate workability if 
the Contractor elects. The amount of admixture to be added shall be the 
quantity permitted by the Engineer. 


CONSTRUCTION 


603.03.01 General. Construction methods shall conform to the require- 
ments of subsections 601.03.01 through 601.03.06 of Section 601, ‘‘Pipe 
Culverts—General,’’ and in addition thereto, shall meet the following require- 
ments. 


603.03.02 Earthwork. Where pipes are to be installed in new embank- 
ment (projection), the embankment shall first be constructed to the required 
elevation as set forth in the following Methods ‘‘A”’ or ‘‘B.’’ Method *‘A”’ 
shall be followed unless otherwise specified in the contract documents, and 
with the further exception that when the pipe is to be installed on a steep slope 
or at a difficult location, the height of embankment to be constructed in 
advance of installing the pipe may be varied when permitted by the Engineer. 


Method A 


In the case of pipes twenty-four (24) inches or less in diameter the roadway 
embankment shall be constructed to an elevation of six (6) inches above the 
grade proposed for the top of the pipe, after which the trench shall be 
excavated and the pipe installed. 

In the case of pipes more than twenty-four (24) inches in diameter the 
roadway embankment shall be constructed to an elevation of thirty (30) inches 
above the grade proposed for the bottom of the pipe, after which the trench 
shall be excavated and the pipe installed. 


Method B 


The new embankment shall be constructed and compacted to an elevation 

above the top of the pipe equal to the external diameter of the pipe plus one (1) 
foot and to a width each side of the pipe of not less than five (5) times the 
diameter of the pipe. The trench shall then be excavated to the bottom of the 
pipe and to a width of the inside diameter plus three (3) feet. 
_ After the pipe has been installed, backfill shall be placed in the trench to an 
elevation one (1) foot above the top of the pipe. Backfill to be placed in 
accordance with the requirements of Section 207, “‘Backfill.’’ The lower one- 
third (1/3) of the remaining trench shall then be filled with loose straw, hay, 
brush, sawdust, or other highly compressible material and the remainder of 
the trench shall then be filled in a normal manner. The embankment may then 
be constructed in the normal manner. 

When pipe having bells or hubs is used, cross trenches shall be excavated 
for them to prevent nonuniform loading of the joints. The cross trenches shall 
not be more than two (2) inches wider than the width of the bell or hub. 


603.03.03 Laying Culvert Pipe. The Contractor shall determine his 
source of supply of sand for use in mortar a sufficient time in advance of pipe 
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laying operations to permit sampling and testing before use, and no mortar 
shall be used until the sand has been approved by the Engineer. 

The consistency of joining mortar shall be such as to adhere to the ends of 
the pipe while being laid and may be easily squeezed out of the joint when the 
pipe sections are pressed together. 

In advance of joining sections of pipe, the ends of each section shall be 
washed clean with a wet brush and immediately prior to placing mortar and 
joining the sections, the ends shall be thoroughly wetted. 

Pipe sections shall be checked for alignment and grade at the time of joining 
the sections. If an adjustment in alignment or grade is necessary after making 
the joint, additional mortar shall be firmly pressed into the joint, and in the 
case of pipes less than twenty-four (24) inches in diameter, the internal and 
external surfaces of the joints shall be brushed. 

The interior of the pipe shall be kept free of dirt, excess mortar, and other 
foreign material as the pipe laying progresses, and left clean at the completion 
of the work. Any pipe which is not in true alignment or which shows any 
undue settlement after laying, or is damaged, shall be taken up and relaid at 
the Contractor’s expense. 

The first section of pipe to be laid shall be firmly placed to the designated 
line and grade at the outlet end with the groove end or bell end pointing in the 
direction to be followed by the pipe laying. 

Abutting ends of the sections of pipe to be jointed shall then be cleaned and 
wetted, after which joining mortar shall be firmly placed into the lower half of 
the groove end of the previously laid section. Joining mortar shall be firmly 
placed on the top half of the tongue end of the section to be jointed which shall 
then be inserted truly and snugly into the groove end of the section previously 
laid so as to completely fill the joint. 

The interior joint shall then be either brushed or pointed and all surplus 
mortar removed from the pipe. The external space between the ends of the 
jointed pipe shall be firmly filled from the outside with laying mortar. 

When pipe with self-centering joints and without an inside pointing recess 1s 
furnished, the inside shoulder of the groove end of each section shall first be 
lightly plastered or buttered with joining mortar after which the pipe ends 
shall be firmly fitted together in such a way that the tongue end of each section 
fits snugly into the groove end of the preceding section in order to center the 
joint and form a true flow line. The inside joints shall be troweled or brushed 
smooth and excess mortar removed from the pipe. The outside joint recesses 
shall then be filled with mortar, after which backfilling shall be performed as 
specified. 

When pipe is furnished with self-centering joints with both inside and 
outside pointing recesses, the pipe shall be firmly fitted together in such a way 
that the tongue end of each section fits snugly into the groove end of each 
preceding section in order to center the joint and to form a true flow line, after 
which the inside joint recess shall be firmly filled with pointing mortar and 
then troweled or brushed smooth and excess mortar removed from the pipe, 
after which backfilling shall be performed as specified. 

Backfill of the pipe trench may be completed while the joint mortar is still 
plastic. Should the joint mortar become set before the backfill is placed, 
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backfilling of the trench shall not be commenced within sixteen (16) hours of 
jointing the pipe sections. When the pipe is not backfilled while the mortar is 
plastic, the mortar shall be cured in accordance with subsection 501.03.09, 
+COurng. 

Free sites shall not be allowed to come in contact with the pipeline until the 
mortar in the joints has set at least twenty-four (24) hours. 

Concrete pipe with elliptical reinforcing shall be suitably marked to clearly 
indicate the top and bottom of the pipe. 

Prior to placing backfill material, all handling holes in concrete culverts 
shall be completely filled with grout. 


603.03.04 Rubber Gasketed Joints. Reinforced concrete culvert pipe, 
connected by flexible, watertight, rubber or plastic gasketed joints, may be 
used in lieu of other types of joints. Rubber or plastic gaskets shall conform to 
the requirements of subsection 707.03.02 of these specifications. 

Reinforced concrete pipe used in sanitary sewer lines shall be connected 
with flexible, watertight, rubber or plastic gasketed joints and the use of other 
type joints is prohibited. Rubber or plastic gaskets shall conform to -the 
requirements of subsection 707.03.02 of these specifications. 

Ali rubber gaskets shall be stored in as cool a place as practicable, 
preferably at seventy (70) degrees Fahrenheit or less, and in no case shall the 
rubber gaskets be exposed to the direct rays of the sun for more than seventy- 
two (72) hours. 

Rubber gaskets of the type requiring lubrication shall be lubricated with the 
lubricant recommended and supplied by the manufacturer of the pipe. 

After the pipe has been laid, the outer and inner annular space between pipe 
sections shall be completely filled with cement mortar, except that no mortar 
shall be required if the space is three-sixteenths (7/16) inch or less in width. 
Where reinforced concrete collars or bells with rubber gaskets are used at the 
pipe joints, mortar will not be required in the outer annular space. Where 
pipes are used with exposed metal surfaces at the joint, both the inner and 
outer annular joint spaces between pipe sections must be completely filled 
with cement mortar, except that pipes less than twenty-four (24) inches in 
diameter may be jointed inside by brushing smooth and removing all surplus 
mortar. The rubber gasket shall be the sole element depended upon to make 
the joint watertight for the purposes intended. 


603.03.05 Siphons and Pressure Pipe. Reinforced concrete pipe used 
for siphons or pressure pipe shall be laid in accordance with the above 
provisions, be connected by flexible, watertight rubber gasketed joint, and 
prior to backfilling, be subject to the following hydrostatic test: 

The pipeline shall be filled with water at a hydrostatic head of ten (10) feet 
above the highest point of the pipeline. The pressure head shall be maintained 
for a period of not less than twenty-four (24) hours and any visible leak or 
other defects which develop under test shall be corrected by the Contractor at 
his expense. Sweating that does not develop into a flow or drip will not be 
considered as leakage. The test shall be repeated until all leaks or other 
defects are eliminated. 
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METHOD OF MEASUREMENT 


603.04.01 Measurement. Method of measurement shall conform to the 
requirements of subsection 601.04.01, ‘“Measurement,’’ and in addition 
thereto, the following requirements shall apply. 

The quantity of reinforced concrete pipe to be measured for payment will be 
the actual number of linear feet of pipe, of the class and size specified 
complete in place exclusive of precast end sections. Precast end sections will 
be measured for payment on an each basis. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


603.05.01 Payment. Payment shall conform to the requirements of sub- 
section 601.05.01, ‘‘Payment,’’ and in addition thereto, the following require- 
ments shall apply. 

The accepted quantities of reinforced concrete pipe measured as specified in 
subsection 603.04.01, ‘‘Measurement,”’ will be paid for at the contract unit 
price bid per linear foot for reinforced concrete pipe of the class and size 
specified, which payment shall include mortar and joints. End sections will be 
paid for at the contract unit price bid per each for the kind and sizes specified 
complete and in place, which payment shall include structure excavation and 
backfill for precast end sections. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
ozo yenesnrorced Concrete: Pipestclass).. ee ee ee ee Linear Foot 
Beem val neimrorcea Conce Pine (class pics eke ee Linear Foot 
(size Remiorced.Corne.Siphon Pipe (class).0t 8.2). pees. phe £ BS bo co | Linear Foot 
Pomme morced Gonce Pipe (Class) LACK Cccp earn ees cee ca eh aioe ris Linear Foot 
OR SG HERTS Sa oe 116) IIR a ON a AR RT WED LR RAN NONE REE AS PS EERE. Sh NON A Each 
eee cl str Cell) Est SCC LICR erties iene sates sc tics a socect caadenaueeseaueesererncteasestansptscuéetonctaastecs Each 


15 
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SECTION 604 


CORRUGATED METAL PIPE AND METAL ARCH PIPE 


DESCRIPTION 


604.01.01 General. This work shall consist of furnishing and installing 
corrugated metal pipe, corrugated metal arch pipes, nestable corrugated metal 
pipe, and slotted corrugated metal pipe, and the relaying of old corrugated 
metal pipe and pipe arches at locations shown on the plans, or established by 
the Engineer, and in accordance with the requirements of these specifications. 


MATERIALS 


604.02.01 General. Materials and their use shall conform to the appli- 
cable requirements of subsection 601.02.01 of Section 601, “Pipe Culverts— 
General,’ and in addition thereto, the following requirements shall apply. 

Material for corrugated metal pipe shall conform to the gage shown on the 
plans. All gage determinations were based on steel pipe with two and two- 
thirds (22/3) by one-half ('/) inch corrugations as indicated on the plan sheet 
entitled, ‘‘Allowable Fill Heights for Culverts.’ 

Minimum gages for conduits and coupling bands shall be as indicated for 
two and two-thirds (22/3) by one-half ('/2) inch corrugated steel pipe as shown 
on the plan. 

Three (3) by one (1) inch or five (5) by one (1) inch corrugations for 
corrugated steel designed for the same or greater fill height, as noted on the 
plans and in conformance with the fill height tables shown in the plans, may 
be substituted for the two and two-thirds (27/3) by one-half (‘/2) inch corruga- 
tions. 

Two and two-thirds (27/3) by one-half (2) inch, three (3) by one (1) inch, or 
six (6) by one (1) inch corrugations for corrugated aluminum pipe designed 
for the same or greater fill height, as noted in the plans and in conformance 
with the fill height tables shown in the plans, may be substituted for two and 
two-thirds (27/3) by one-half ('2) inch corrugated steel pipe. 

Aluminum corrugated metal pipe and end sections conforming to the 
requirements of Section 605 may be furnished in lieu of steel corrugated metal 
pipe and end sections at the Jocations shown on the plans. Aluminum corru- 
gated metal pipe shall be fabricated of the gage of material required for the 
height of fill as set forth on the plans and in conformance with the fill height 
tables shown on the plans. Aluminum end sections shall be fabricated of the 
gage of material as set forth in the plans for metal end sections. At each 
location where corrugated metal pipe is installed, the pipe and all accessories 
shall be fabricated of the same material. 

When metal end sections are required, the following requirements shall 
pertain: 

(a) Metal end sections shall be of the gage shown on the plans. 

(b) On all new pipe, the end of the pipe shall be finished with annular 
corrugations to conform to the metal end section so that no leakage results 
from the connection. 
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(c) Where connector sections are used with new pipe, the connector section 
shall be annular. 

(d) When connector sections are used with existing pipe, the connector 
section may be helical or annular to match the existing pipe. 

Metal end sections shall conform to the details and dimensions shown on the 
plans and, except for shape, shall conform to the requirements of this section 
for corrugated metal pipe culverts. 

Culverts shall be shipped and handled in such a manner as to prevent 
bruising, scaling, or breaking of the spelter coating. Damaged spelter coating 
in lieu of the requirements of AASHTO Designation M36, may be repaired by 
thoroughly wire brushing the damaged area and removing all loose and 
cracked spelter coating after which the cleaned area shall be painted with two 
(2) coats of zinc oxide-zinc dust paint conforming to the requirements of 
Federal Specification MIL-P-15145. The paint shall be properly com- 
pounded in a suitable vehicle in the ratio of one (1) part zinc oxide to four (4) 
parts zinc dust by weight. 


CONSTRUCTION 


604.03.01 General. Construction methods shall conform to the require- 
ments of subsection 601.03.01 through 601.03.06 of Section 601, ‘*Pipe 
Culverts—General,”’ and in addition thereto, shall meet the following require- 
ments. 


604.03.02 Laying Culvert Pipe. All pipes shall be laid upgrade, unless 
otherwise permitted by the Engineer. 

Corrugated metal pipe shall be so laid that flow is over the lap of the sheets. 
Field joints shall be made by butting the ends of pipe together and sections 
joined with a band bolted firmly in place. When so indicated on the plans, 
pipes shall be elongated vertically five (5) percent before placement of fill. 
Elongation of the vertical diameter may be accomplished by jacking in the 
field or by prefabrication. The method of jacking shall be subject to the 
approval of the Engineer. A tolerance of twenty-five (25) percent above or 
below the specified amount will be allowed. Where preformed elliptical pipe 
(elongated by prefabrication) is used, further distortion is not required. 
Strutting of preformed elliptical pipe will not be required. 

Strutting shall be carried uniformly from end to end of pipes where 
headwalls are not used. When headwalls are used, the amount of jacking and 
the length of struts may be reduced gradually under the side slopes of the 
embankment so that the ends of the pipe at the headwalls are circular. The 
struts shall be left in place until the embankment is complete and compacted, 
unless otherwise directed by the Engineer. 

All pipes shall be laid true to the designated line, grade, and camber. They 
shall be fitted and matched so that when laid in the work they will form a 
smooth and uniform invert. 

All possible care shall be used in fitting sections of pipes together so that the 
joint openings will not be unnecessarily large. 


604.03.03 Siphons. Corrugated metal pipe for use as siphons shall be 
close riveted and soldered and so fabricated as to require a minimum number 
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of field connections. All rivets on circumferential seams shall be spaced at 
approximately two and one-half (2!/2) inch centers with a maximum spacing of 
three (3) inches. The circumferential and longitudinal seams on the outside of 
the pipe where the edges of the sheets lap shall be soldered in workmanlike 
manner, solder being sweated into the joints by means of a torch properly 
regulated for the purpose. Soldering irons shall not be used on factory seams. 

Except as provided hereinbefore, siphons shall conform to the requirements 
for corrugated metal pipe culverts of this section. 

Field joints for close riveted and soldered corrugated metal pipe shall be 
approved watertight couplings consisting of a corrugated collar drawn tight by 
means of threaded rods and silo-type lugs. To permit the band to fit snugly 
into the corrugated ends of the pipe, rivets in the longitudinal seam shall be 
omitted and the seams adequately soldered. 

Before placing the band, the ends of the pipe and the bands shall be cleaned 
and an amount of plastic bituminous impregnated fibre sufficient to make a 
rope-like section approximately three-fourths (7/4) inch in diameter shall be 
carefully and evenly compressed into the last two (2) valleys of the corruga- 
tion at the ends of the pipe. After placing the connecting band the entire 
circumference and assembly shall be hammered with a rubber or wooden 
mallet during the tightening of the bolts and lugs. Other approved types of 
watertight pipe and joints may be used. 

The Contractor, at his expense prior to backfilling, shall completely fill the 
siphon with water and repair any leaks developing therein. 


604.03.04 Relay Culvert Pipes. Corrugated metal culvert pipe, previ- 
ously removed under the provisions of subsection 202.03.05, “‘Salvage,’’ and 
designated for relaying, shall be cleaned and relayed at points called for on the 
plans or ordered by the Engineer. 

The pipe shall be thoroughly cleaned to remove all foreign matter. 


604.03.05 Slotted Drains. Slotted corrugated metal pipe drains shall be 
placed flush with the new or existing pavement surface as indicated on the 
plans. When a new plantmix bituminous open-graded wearing course is to be 
placed under the terms of the contract, the slotted drain shall be installed flush 
with the top of the finished dense graded bituminous surface prior to placing 
the final open-graded wearing course. 

The new or existing pavement shall be saw cut or cut by other approved 
means that will leave a clean, true vertical edge. The slotted drain shall be 
backfilled with concrete as indicated on the plans and the concrete shall be 
placed neat (without forming) against the walls of the excavation. 

The Contractor may, at his option, substitute Class D for Class A concrete 
or Class DA for Class AA concrete for backfill. 


METHOD OF MEASUREMENT 


604.04.01 Measurement. Method of measurement shall conform to the 
requirements of subsection 601.04.01, ‘“‘Measurement,”’ and in addition 
thereto, the following requirements shall apply. 

The quantity of corrugated metal end sections for culvert pipe or pipe arch 
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measured for payment will be the number of units of each size of each class 
complete and in place. 

Slotted corrugated metal pipe drain shall be measured for payment on a 
linear foot basis. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


604.05.01 Payment. Payment shall conform to the requirements of sub- 
section 601.05.01, ‘‘Payment,’’ and in addition thereto, the following require- 
ments shall apply. 

The accepted quantities of corrugated metal pipe, measured as specified in 
subsection 604.04.01, ‘‘Measurement,’’ will be paid for at the contract unit 
price bid per linear foot for the types and sizes specified. End sections will be 
paid for at the contract unit price bid per each for the kind and size specified, 
which payment shall include structure excavation and backfill for fabricated 
end sections. 

Where the Contractor elects to furnish aluminum corrugated metal pipe and 
end sections in lieu of steel corrugated metal pipe and end sections, such 
aluminum corrugated metal pipe and end sections shall be measured as 
corrugated metal pipe and end sections. 

Toe plates and/or anchor blocks, used as designated in the plans for metal 
end sections, will not be paid for directly but shall be considered as included 
in the unit price paid for ‘“Corrugated Metal End Section”’ or “‘Corrugated 
Metal Arch End Section.”’ 

When culvert pipe is designated to be relayed, hauling of the pipe, from the 
site of removal or from the place where stored to the point or points at which 
they are to be reinstalled, shall be considered subsidiary to the pipe item and 
no further compensation will be allowed therefor. 

The accepted quantities of slotted corrugated metal pipe drain, measured as 
specified in subsection 604.04.01, ‘‘Measurement,”’ will be paid for at the 
contract unit price bid per linear foot for the sizes specified, which price shall 
be considered full compensation for cutting and removing the pavement, 
structure excavation, concrete backfill, removal and disposal of excess mate- 
rial, and all labor, tools, equipment, and supplies necessary to install the 
drains complete in place in the accepted work. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
(size) Corrugated Metal Pipe’ (gazeyiitiom 2) Seeenens 0 A nael ye AE) Linear Foot 
(size) Cornmigated! MetaF Pipet (gage) Jacked.) 22 Mer ata LOE A Re Linear Foot 
(size) (Relay*Gul vert Pipes (type))..oeo See ae de ie ee eee! Linear Foot 
(size). C orraM etalpA rch: Pipes (8a 06 ) sec. astermeresl Atetes. tomer en erase nese Lae ae Linear Foot 
(size) Corr. Metal Syphon. Pine (aS 6) oie anita Linear Foot 
(SIZE) C Orr. Wicral-INestable. Elie. (yet tee | ir re ec ee ee Linear Foot 
(size) Gore. “Metar End Secon (cy Derr ee ea. eee ee ne eee eee Each 
(size) Corr. Metal Arch End Section((eypé)... ee. AMER) WO OE OP Each 
(size): Slotted:Corr:; MetalePipeDrainy(gage)e./suty_Losyew. Logie oeeees “bere tees Linear Foot 
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SECTION 605 


ALUMINUM CORRUGATED METAL PIPE AND 
ALUMINUM ARCH CULVERTS 


DESCRIPTION 


605.01.01 General. This work shall consist of furnishing and installing 
corrugated aluminum culvert pipe and pipe arches at the location shown on 
the plans, or established by the Engineer, and in accordance with the require- 
ments of these specifications. 


MATERIALS 


605.02.01 General. Materials and their use shall conform to the appli- 
cable requirements of subsection 601.02.01 of Section 601, ‘*Pipe Culverts— 
General.”’ 


CONSTRUCTION 


605.03.01 General. The construction requirements shall be as pre- 
scribed in subsections 604.03.01 through 604.03.04 of Section 604, *‘Corru- 
gated Metal Pipe and Metal Arch Pipe.”’ 

Aluminum corrugated metal pipe gages shall conform to the fill heights and 
fill height tables shown on the plans. 


METHOD OF MEASUREMENT 


605.04.01 Measurement. Method of measurement shall conform to the 
requirements of subsection 601.04.01, ‘‘Measurement.”’ 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


605.05.01 Payment. Payment shall conform to the requirements of sub- 
section 601.05.01, ‘‘Payment,”’ and in addition thereto, the following require- 
ments shall apply. 

The accepted quantities of corrugated aluminum pipe and aluminum arch 
pipe will be paid for at the contract price bid per linear foot for the types and 
sizes specified. 

All payments will be made in accordance with subsection 109.02, ‘“‘Scope 


of Payment.”’ 

Payment will be made under: 

Pay Item Pay Unit 
(size)\Gorrugated (Aluminum sPipe.2) nic: be. So eee a ee ee Linear Foot 
(size): Cormmgated AlanmnumsArch Pipe<.3. 5.2.0 eat Oe ia eee oh ana! Linear Foot 
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SECTION 606 


STRUCTURAL PLATE PIPE AND PIPE ARCH CULVERTS 


DESCRIPTION 


606.01.01 General. This work shall consist of furnishing and installing 
structural plate pipe and pipe arch culverts conforming to the requirements of 
these specifications, and of the sizes and dimensions required in the plans, and 
installing such structures at locations designated in the plans or established by 
the Engineer, and in conformity with the lines and grades established by the 
Engineer. The work shall also include the reinstallation of salvaged structural 
plate pipe and pipe arch culverts. 

Plates for a pipe arch shall form a cross section made up of four (4) circular 
arcs tangent to each other at their junctions and symmetrical about the vertical 
axis. The top shall be an arc of not more than one hundred eighty (180) 
degrees nor less than one hundred fifty-five (155) degrees. The bottom shall 
be an arc of not more than fifty (50) degrees nor less than ten (10) degrees. 
The top shall be joined at each end to the bottom by an arc having a radius 
between sixteen (16) and twenty-one (21) inches and of not more than eighty- 
seven and one-half (87'/2) degrees nor less than seventy-five (75) degrees. 


MATERIALS 


606.02.01 General. Materials shall meet the requirements specified in 
subsection 709.03.08, ‘‘Steel Structural Plate Pipe and Pipe Arches,’ or 
subsection 709.03.09, ‘‘Aluminum Structural Plate Pipe and Pipe Arches,”’ 
except that at locations where an existing structural plate pipe is to be 
extended or otherwise modified, the plates and all accessories shall be 
fabricated of the same material. 

If called for in the bid schedule, plates for pipes and pipe arches shall be 
bituminous coated in accordance with AASHTO Designation M190, Type A, 
B, or C. 

When bituminous coating is applied to plates for structural steel plate pipe, 
arches, and pipe arches, each plate shall have the thickness painted on the 
inner surface so that the plate thickness can be readily identified. 

The portion of all nuts and bolts, used for assembly of bituminous coated 
structural steel plate pipes, arches, and pipe arches, projecting outside the 
pipe shall be bituminous coated after installation. The portion of the nuts and 
bolts projecting inside the pipe need not be bituminous coated. 

Damaged bituminous coating shall be repaired by the Contractor by apply- 
ing bituminous material conforming to the provisions of AASHTO Designa- 
tion M190 or other approved material. 

The bottom plates of structural plate pipes and arches shall be one (1) gage 
heavier than the gage specified in the bid schedule, which will apply to top 
and side plates. When gage one (1) is specified, the bottom plates shall also be 
gage one (1). 

Plates shall be shipped and handled in such a manner as to prevent bruising, 
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scaling, or breaking of the spelter coating. Damaged spelter coating in lieu of 
the requirements of AASHTO Designation M36, may be repaired by thor- 
oughly wire brushing the damaged area and removing all loose and cracked 
spelter coating after which the cleaned area shall be painted with two (2) coats 
of zinc oxide-zinc dust paint conforming to the requirements of Federal 
Specification MIL-P-15145. The paint shall be properly compounded in a 
suitable vehicle in the ratio of one (1) part zinc oxide to four (4) parts zinc 
dust by weight. 

Planned lengths and sizes are approximate. The Contractor shall not order 
and deliver the plates until a list of sizes and lengths is furnished him by the 
Engineer. 


CONSTRUCTION 


606.03.01 Plate Description. Plates shall consist of structural units of 
galvanized corrugated metal. Single plates shall be furnished in standard sizes 
to permit structure length increments of two (2) feet. (Plates have approxi- 
mately a two (2) inch lip beyond each end crest, which results in the actual 
length of a given structure being approximately four (4) inches longer than the 
nominal length, except when skewed or beveled.) 

The plates at longitudinal and circumferential seams shall be connected by 
bolts. Joints shall be staggered so that not more than three (3) plates come 
together at any one (1) point. Each plate shall be curved to one (1) or more 
circular arcs. 


606.03.02 Fabrication. Plates shall be formed to provide lap joints. The 
bolt holes shall be so punched that all plates having like dimensions, curva- 
ture, and the same number of bolts per foot of seam shall be interchangeable. 
Each plate shall be curved to the proper radius so that the cross sectional 
dimensions of the finished structure will be as specified. 

Unless otherwise specified, bolt holes along those edges of the plates that 
will form longitudinal seams in the finished structure shall be staggered in 
rows two (2) inches apart, with one (1) row in the valley and one (1) in the 
crest of the corrugations. Bolt holes along those edges of the plates that will 
form circumferential seams in the finished structure shall provide for a bolt 
spacing of not more than twelve (12) inches. The minimum distance from 
center of hole to edge of the plate shall be not less than one and three-fourths 
(13/4) times the diameter of the bolt. The diameter of the bolt holes in the 
longitudinal seams shall not exceed the diameter of the bolt by more than one- 
eighth ('/s) inch. 

Burnt edges shall be free from oxide and burrs and shall present a work- 
manlike finish. Damaged spelter on the surface of the plates and the edges of 
cuts shall be repaired as set forth in subsection 606.02.01, “‘General,’’ within 
twenty-four (24) hours after the cuts are made. Each cut plate shall be legibly 
identified to designate its proper position in the finished structure. 


606.03.03 Field Inspection. The Engineer shall be furnished with an 
itemized statement of the number and length of the plates in each shipment by 
the manufacturer. Each plate included in a shipment shall conform to the 
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requirements of these specifications. If twenty-five (25) percent or more of the 
plates in any shipment fail to conform to the requirements, the entire shipment 
may be rejected. 


606.03.04 Earthwork. Excavation and backfill shall conform to the 
requirements of Section 206, ‘‘Structure Excavation,’ and Section 207, 
*“‘Backfill.”’ 

The pipe shall be laid in a trench excavated to the lines and grades 
established by the Engineer. The bottom of the trench shall be graded and 
prepared to provide full contact with the pipe throughout its entire length. 

Where pipes are to be installed in new embankments on a steep slope or in a 
difficult location, the height of new embankments may be varied when 
permitted by the Engineer before installing pipes. 

When headwalls are not required and granular materials are used for 
backfilling, the fill at the ends of the structure shall be sealed against the 
infiltration of water by bedding the ends of the structure in well tamped clay as 
directed by the Engineer. 

When the pipe is laid in rock, hard clay, shale, or other hard material, a 
space below the pipe shall be excavated and replaced with a bed of compacted 
sand or compacted earth fill. In no place shall the pipe be laid directly on the 
rock, hard clay, shale, or other hard material. 

When sand or compacted fill is used, the depth of the sand or compacted fill 
below the pipe shall not be less than one-third ('/) the inside diameter of the 
pipe with a minimum of four (4) inches and a maximum of twelve (12) inches 
with the exception that an extra one-half ('/2) inch shall be added for every 
foot the trench exceeds sixteen (16) feet in depth. This bed shall extend at the 
sides of the pipe at least a distance of one-fourth (1/4) the outside diameter of 
the pipe. 


606.03.05 Assembling. The structural plate structures shall be assem- 
bled in accordance with the manufacturer’s assembly instructions. The unsup- 
ported edges of all plates shall be held in position by temporary props. Each 
row of side plates shall extend far enough to support the plate above until the 
first complete ring has been assembled. A sufficient number of bolts shall be 
progressively installed to hold the plates in position. Bolts shall not be 
tightened until tightening will not interfere with the adjustment and matching 
of additional plates and sections. Special care shall be exercised in the use of 
drift pins or pry bars to prevent chipping or injury to the galvanized or other 
protective coating, and such injury shall be repaired as set forth in subsection 
606.02.01, ‘‘General,’’ at the Contractor’s expense. After all plates are in 
place, the bolts shall be progressively and uniformly tightened from one (1) 
end of the structure, and the tightening operation repeated to be sure that all 
bolts are tight. Bolts shall be tightened to a minimum of (a) one hundred (100) 
foot-pounds of torque for plates of seven (7) gage and lighter, and (b) one 
hundred fifty (150) foot-pounds of torque for plates of five (5) gage and 
heavier, and shall be rechecked and retightened as necessary just prior to 
backfilling. 

The elliptical-shaped pipes shall be installed with their long diameter 
vertical, and pipe arches shall be installed with their span width horizontal. 
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606.03.06 Strutting. When specified, structural plate pipes, which are 
not fabricated out of round before erection, shall be timber strutted vertically 
three (3) percent out of round before placement of the embankment. 

The pipe shall be deformed to the required degree by means of suitable 
jacks. The method of jacking shall meet with the approval of the Engineer. A 
tolerance of twenty-five (25) percent above or below the specified elongation 
will be permitted. 

Strutting shall be carried uniformly from end to end of the pipe. The struts 
shall be left in place until the embankment is complete and compacted, unless 
otherwise ordered by the Engineer. 

In lieu of strutting structural plate pipe, the Contractor may furnish struc- 
tural plate pipe with the vertical axis fabricated out of round five (5) percent of 
the nominal diameter from end to end of the pipe. A tolerance of twenty-five 
(25) percent above or below the specified elongation will be permitted. The 
elongation shall be made by approved shop methods, and any coating dam- 
aged or destroyed shall be repaired or replaced satisfactorily. 


606.03.07 Workmanship. It is the essence of these specifications that, 
in addition to compliance with the details of construction, the completed pipe 
shall show careful, finished workmanship in all particulars. Structural plates 
on which the spelter coating has been bruised or broken or which shows 
defective workmanship, shall be rejected, except as herein otherwise speci- 
fied. The requirement applies not only to the individual plates, but to the 
shipment on any contract as a whole. Among others, the following defects are 
specified as constituting poor workmanship and the presence of any or all of 
them in any individual culvert plate, or in general in any shipment, shall 
constitute sufficient cause for rejection: 

(a) Uneven laps. 

(b) Variation from a straight centerline. 

(c) Ragged edges. 

(d) Loose, unevenly lined, or spaced bolts. 

(e) Bruised, scaled, or broken spelter coating. (See subsection 606.02.01 
for exception.) 

(f) Dents or bends in the metal itself. 


606.03.08 Headwalls. Where shown on the plans, inlet and outlet head- 
walls shall be constructed or installed in connection with structural plate pipe. 
Where such headwalls are constructed or installed, the ends of pipes shall be 
placed flush or cut off flush with the headwall face, unless otherwise permitted 
by the Engineer. Headwalls to be constructed to conform to the applicable 
requirements of Sections 501, “‘Portland Cement Concrete,’ and 502, ‘‘Con- 
crete Structures.”’ 


606.03.09 Extending Existing Structural Plate Pipe and Pipe Arch 
Culverts. In case the plans provide for the extension of any old or existing 
structural plate pipe or pipe arch culverts, the connection of the old and new 
sections shall be made by punching any necessary bolt holes, furnishing bolts, 
nuts, and washers, changing location of individual plates on pipe arches, and 
any other work required in the completion of the connection in a workmanlike 
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manner. In all cases where an existing headwall is in place, the concrete shall 
be completely removed in accordance with the provisions of Section 202, 
‘“Removal of Structures and Obstructions.”’ 


METHOD OF MEASUREMENT 


606.04.01 Measurement. The materials to be paid for under these spec- 
ifications will be listed in the contract items by the various sizes, types, and 
gages necessary for identification. 

The quantity of structural plate pipe or pipe arches measured for payment 
will be the number of linear feet complete and in place. The number of linear 
feet shall be the average of the top and bottom centerline lengths for structural 
plate pipe and pipe arches. 

Structure excavation and structure backfill, Portland cement concrete, and 
reinforcement required for headwalls, structures, and other items required to 
complete the work will be measured and paid for under their respective 
sections of these specifications. 

Coating the structural plate pipe with asphalt water-proofing material, if 
required, will not be measured for payment but the cost thereof shall be 
considered included in the contract unit price bid for other items of work. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.’’ 


BASIS OF PAYMENT 


606.05.01 Payment. The accepted quantities of structural plate pipe and 
pipe arches measured as specified in subsection 606.04.01, ‘‘Measurement,”’ 
will be paid for at the contract unit price bid per linear foot for the types and 
sizes specified. 

Full compensation for furnishing structural plate pipe and pipe arches with 
end finish, including distortion, if required, will be considered as included in 
the price paid per linear foot for the plates and pipe involved and no additional 
compensation will be allowed therefor. 

Provisions for handling of whatever water may be encountered at the site 
shall be an obligation of the Contractor, and payment therefor shall be 
considered as subsidiary to the items involved and no further compensation 
will be allowed therefor. 

The gage of metal in the bottom plates of pipes and pipe arches is to be of a 
gage heavier than that specified in the bid schedule as set forth in subsection 
606.02.01, ‘‘General,’’ unless otherwise specified. No separate or additional 
compensation will be made by reason of supplying the heavier gage but 
compensation therefor shall be considered an integral part of the contract 
price paid for the gage specified. 

All payments will be made in accordance with subsection 109.02, “‘Scope 


of Payment.”’ 

Payment will be made under: 

Pay Item Pay Unit 
(size Struchirah Plate: Pipe type) (gage) tener 7 ah fe ease, Ae Linear Foot 
(size) Structural Blate Pipe: Arehu(type) (pace) sae. Bind ce ep gis ehh. te. Linear Foot 
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SECTION 607 


UNDERDRAINS 


DESCRIPTION 


607.01.01 General. This work shall consist of constructing underdrains 
using pipe and drain backfill in accordance with these specifications and in 
reasonably close conformity with the lines and grades shown on the plans or 
established by the Engineer. 


MATERIALS 


607.02.01 General. Material shall meet the requirements specified in 
the following subsections: 


Corrugated ‘Metal!Pipe Tor, Wnderdrains 0 tee ae ee te Subsection 709.03.05 
Bituminous Coated Corrugated Metal Pipe for Underdrains.............2........ Subsection 709.03.06 
Perforated Concrete Pipes..229) 20 Jord. 2 olnl 8 mio balan, Subsection 708.03.03 
Clay Piet ney citer eto vhd.. tepid ak pees Ep tices edecent- diet Tl eadtg sbi Subsection 708.03 .04 
Corrugated Aluminum Pipe for Underdrains..............2---..e-ss-ceceesoeseeseeneseeeeeeees Subsection 709.03 .07 
DY eS GCs 40) Meee SA ee ad ER fs As A PS 2 ea Subsection 704.03.01 
Corrugated, Polyethylene: Pipe Re. pee. ty are eee rll) te! Pt Subsection 708.03.07 


Unless otherwise provided in the contract documents, the Contractor shall 
have the option of providing pipe for underdrains consisting of steel corru- 
gated metal, aluminum corrugated metal, concrete, clay, or corrugated poly- 
ethylene pipe 

Each separate underdrain installation shall be assembled from one (1) 
material only. Metal pipe shall be sixteen (16) gage unless otherwise noted on 
the plans. 

Two (2) weeks in advance of the preconstruction conference, the Contractor 
shall submit to the Engineer, in writing, the type of underdrain pipe he will 
furnish. Once a choice has been made, the Contractor shall not be allowed to 
change the type of material chosen. 

When the location of manufacturing plants allows, the plants will be 
inspected periodically for compliance with specified manufacturing methods, 
and materials samples will be obtained for laboratory testing for compliance 
with materials quality requirements. This can be the basis for acceptance of 
manufacturing lots as to quality. 

All materials will be subject to inspection for acceptance as to condition at 
the latest practicable time the Engineer has the opportunity to check for 
compliance prior to or during incorporation of materials into the work. 

The lengths shown on the plans are approximate. The Contractor shall not 
order and deliver the pipe until a correct list of sizes and lengths is furnished 
him by the Engineer. 

Pipe shall be shipped and handled in such a manner as to prevent bruising, 
sealing, or breaking. Corrugated metal pipe with damaged spelter coating may 
be repaired in accordance with subsection 604.02.01 of Section 604, ‘‘Corru- 
gated Metal Pipe and Metal Arch Pipe.’ Concrete or clay pipe which is 
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cracked, checked, spalled, or damaged shall not be laid. Pipes which show 
defects due to handling shall be rejected at the site of the installation regard- 
less of prior acceptance. 


CONSTRUCTION 


607.03.01 Earthwork. Excavation and drain backfill shall conform to 
the requirements of Sections 206, ‘*Structure Excavation,’ and 209, ‘*Drain 
Backfill,’ with the following modifications: 

(a) Trenches shall be excavated to the dimensions and grade required by the 
plans or as directed. A minimum three (3) inch bedding layer of drain backfill 
material shall be placed in the bottom of the trench for its full width and 
length. 

(b) The space below the pipe shall be filled with the required drain backfill 
throughout its entire length, and brought to a uniform grade. All material 
excavated from trenches, not required for backfilling, nor usable in the 
roadway, shall be removed and disposed of by the Contractor. 

(c) If an item for grouting drain backfill is shown in the proposal, drain 
backfill shall be covered with a thick grout not less than one (1) inch in 
thickness. The grout shall be composed of one (1) part Portland cement and 
five (5) parts sand. This grout shall be thoroughly tamped to provide an 
impervious layer over the entire surface of the drain backfill. 


607.03.02 Laying Pipes. Bell and spigot tile shall be laid upgrade with 
the bell end upgrade and the spigot end not quite fully entered in the adjacent 
bell. Pipe shall be laid true to line and grade with a uniform bearing under the 
full length of the barrel. The pipe joints shall then be covered with two (2) ply 
tar paper strips not less than six (6) inches in width and of sufficient length to 
permit the ends being turned outward and laid flat on the bottom course of 
drain backfill on either side of the pipe for a distance of three (3) inches. 

When the type of pipe chosen for use does not permit perforations around 
the full circumference, perforated pipe shall be laid with the perforations at 
the bottom of the pipe. The pipe shall be firmly bedded throughout its length. 

Metal pipe sections shall be joined with band couplers; concrete and clay 
pipe sections shall be joined as specified in the appropriate section of these 
specifications; and corrugated polyethylene pipe sections shall be joined by 
snap couplers, split couplers, or spin-on couplers as recommended by the 
manufacturer. 


607.03.03 Underdrain Outlets. Trenches for underdrain outlets shall 
be excavated to the width and depth shown on the plans. Pipe shall be laid in 
the trench with all ends firmly joined by the applicable methods and means. 
After inspection and approval of the pipe installation, the trench shall be 
backfilled with structure backfill material in layers and compacted as provided 
in Section 209, ‘“‘Drain Backfill.’ 


METHOD OF MEASUREMENT 


607.04.01 Measurement. The materials to be measured for payment 
under these specifications will be listed in the contract items by size, class, 
type gage, or whatever information is necessary for identification. 
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Quantities shown on the plans are based on corrugated metal pipe. There 
shall be no adjustment of said quantities due to the Contractor’s choice of 
materials. 

The quantity of underdrain pipe measured for payment will be the actual 
number of linear feet of pipe complete and in place. Underdrain pipe bends, 
wyes, tees, and other branches will be measured along centerlines to the point 
of intersection. 

The quantity of grouted drain backfill measured for payment will be the 
actual number of linear feet of drain grouted, measured along the longitudinal 
axis of the drain, in the completed work. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


607.05.01 Payment. The accepted quantities of underdrain pipe mea- 
sured as specified in subsection 607.04.01, “‘Measurement,’’ will be paid for 
at the contract unit price bid per linear foot for the types and sizes specified. 

The accepted quantity of grouted drain backfill measured as provided in 
subsection 607.04.01, “‘Measurement,”’ will be paid for at the contract unit 
price bid per linear foot for grouting drain backfill. 

Structure excavation and drain backfill will be measured and paid for as 
separate items as provided in Sections 206, ‘Structure Excavation,’ and 209, 
‘Drain Backfill,’ except that structure excavation and drain backfill will be 
paid for in accordance with the quantity required for the installation of 
corrugated metal pipe regardless of the type of pipe installed. 

Provisions for handling of whatever water may be encountered, at the site, 
shall be an obligation of the Contractor and payment therefor shall be 
considered as subsidiary to the items involved and no further compensation 
will be allowed therefor. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
NSIS) PCELONAUCC TE I0Ce Sere ee te eee Serene tens AO Se Saat” meg RES. PAD Met UE A Seftor Linear Foot 
RGU Zi MRR ONT PESTO REC AE APNEA Me Plt oa A ea cal alia owncgvne coe cvanasciatareboenauntaiee Linear Foot 
Grpvune DraintBackhll (width) 24.4. 2a ete pe tee ee oteg)! due oy Linear Foot 
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SECTION 608 


DOWNDRAINS 


DESCRIPTION 


6038.01.01 General. This work shall consist of furnishing and installing 
embankment protectors, anchor assemblies, metal end sections, and light 
riprap to collect and carry surface drainage down the roadway slopes and to 
disperse water at the outlet of the downdrain. 


MATERIALS 


608.02.01 General. The materials used shall be those prescribed or 
used for the several items which constitute the finished work and shall 
conform to the requirements in the following sections and subsections: 


Corrugated Metal Pipe for Downd rains. ...........2.2.2.2-2.2+---s1-1c0ceceeececeeeeeeeeeceeeeeeeees Subsection 709.03.04 
Corrugated AluminuntsPipesiinipeis net. oes 2h .eotéen ee Subsection 709.03.03 
Cortugated. Polyethyleme, Pipers «fates art... comptes ence Be cprepat te geed ces -- Subsection 708.03.07 
JERE TRY APe FY o aed A a TD MRE eR: 15 1 Ya oe a Ed: SE Section 610 
OPO C ia ee 5 een i pal nee sonic ac ietclin te» cq aande dl eaaerenentiadaeteineee et eae Aether AEE SER: Section 501 
BRETTON CLIN 0h COC tie oe teers ree ye eer rere eee, Oe, Se PEE ee Lee Section 505 
Frames f0t Grates x... scsscce:-c-ncce--ce ee A, OD TOOT SRO 1. y: Section 609 


At the Contractor’s option, downdrain pipe may be steel corrugated metal, 
aluminum corrugated metal, or corrugated polyethylene pipe, unless other- 
wise noted on the plans. | 

Metal pipe for downdrains shall be sixteen (16) gage unless otherwise noted 
on the plans. 

Except as hereinafter provided, each separate downdrain installation shall 
be assembled from one (1) material only. Ferrous metal and aluminum shall 
not be used in the same installation except that the anchor assemblies as 
shown on the plans may be used with an aluminum installation provided the 
anchor assemblies are electrically insulated. Polyethylene corrugated pipe 
shall be connected to metal end sections at the outlet in accordance with the 
manufacturer’s recommendations. 

Corrugated metal parts with damaged spelter coating shall be repaired in 
accordance with subsection 604.02.01, “‘General.”’ 

Metal end sections shall conform to the requirements of Section 604, 
‘‘Corrugated Metal Pipe and Metal Arch Pipe,’ or Section 605, ‘‘Aluminum 
Corrugated Metal Pipe and Aluminum Arch Culverts,’ depending upon the 
material chosen for use. 


CONSTRUCTION 


608.03.01 General. The embankment protector outlet pipe shall be con- 
nected to a downdrain pipe of the dimensions shown on the plans by means of 
a band coupler or in the event polyethylene pipe is chosen for use, snap 
couplers, split couplers, or spin-on couplers as recommended by the manufac- 
turer. 
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Embankment protectors shall be installed at the outside edge of the embank- 
ment gutters or in shoulder dikes to carry drainage from the roadbed down the 
embankment slopes to protect the slopes and shoulders from erosion. The 
entrance device shall be so installed as to prevent water from percolating 
around the structure and care shall be taken to prevent the structure from 
being undermined. The seal between the structure and the surrounding earth 
shall be made watertight. The embankment protectors shall be placed in such 
a manner that the lower edge of the opening will be from three (3) inches to 
six (6) inches below the bottom of the gutter flow lines. 

Regardless of the type of downdrain pipe chosen for use, anchor assemblies 
shall be installed as indicated on the plans. 

An anchor assembly shall consist of pipe stakes, rods, and hardware for 
fastening downdrain pipe as shown on the plans. 


METHOD OF MEASUREMENT 


608.04.01 Measurement. The materials to be measured for payment 
under these specifications will be listed in the contract items by size, type, 
etc., or whatever information is necessary for identification. 

The quantity of embankment protectors, metal end sections, and anchor 
assemblies will be measured as units complete and in place. 

The quantity of corrugated pipe downdrains measured for payment will be 
the number of linear feet complete and in place. 

Embankment protectors shall be measured as units complete in place as 
shown on the plans and as approved by the Engineer, except corrugated pipe 
downdrain shall be measured for payment including the length of pipe cast 
into the embankment protector. 

The quantity of elbows, wyes, tees, and other branches measured for 
payment will be the number of linear feet for the size and type of pipe 
involved, complete and in place. Wyes, elbows, tees, and other branches will 
be measured along centerlines to the point of intersection. 

Metal end sections for downdrains shall be measured for payment on an 
each basis complete in place. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


608.05.01 Payment. The accepted quantities of embankment protectors, 
anchor assemblies, and metal end sections, measured as specified in subsec- 
tion 608.04.01, ‘““Measurement,’’ will be paid for at the contract unit price bid 
per each for the types and sizes specified. 

The accepted quantities of downdrain pipe, measured as specified in subsec- 
tion 608.04.01, ‘Measurement,’ will be paid for at the contract unit price bid 
per linear foot for downdrain pipe for the sizes specified. 

Payment for structure excavation, backfill, and light riprap will be consid- 
ered subsidiary to the items of embankment protectors and downdrain pipe 
and no further compensation will be allowed therefor. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 
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Payment will be made under: 


Pay Item Pay Unit 
BomDa AR eae SOtCC LOE CY PO) ecinentuctic nies tas eueestart, ec eens eRe a ie oa nicl desert ohn atonal aas Each 
ATIC HOLM USSCIND IY Pee. gest cere 2 ee sh ee ne ae ht kee Fee Oe Each 
(size) Downdrain! Pipez4e. 25 Renee Seen eee OM Ae err Oe at ee ee cs ta Linear Foot 
USSU) gd bal te ERENT ON see ha cacti oUt ad hee aes bec resas Ase nnceudhiac veeabebecsaciah Each 
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SECTION 609 


CATCH BASINS, MANHOLES, AND INLETS 


DESCRIPTION 


609.01.01 General. This work shall consist of constructing or recon- 
structing catch basins, manholes, inlets, and similar structures, consisting of 
Portland cement concrete with necessary reinforcement, metal frames, grates, 
and lids, including required excavation and backfilling. 


MATERIALS 


609.02.01 General. Materials shail conform to the requirements speci- 
fied in the following sections and subsections: 


Portland Cement a oncretes ue. eA Wee hte Aaa tas ee een a be eu td po tsnelee oe. Section 501 
SRST ETRE E RST Ceo) ST UR a I eee ae Ne ne sree © Section 505 
NMEISCOTTATIOOILS VI Cal Scant a ee ce ae a as Section 712 
GENS ECC TRG Es Ty lie. oy. diet Nile at aaa VNR, < nade Subsection 712.03.02 


Portland cement concrete shall be Class A or Class AA unless otherwise 
provided. 

Casting shall be true to pattern in form and dimensions, free from pouring 
faults, sponginess, cracks, blow holes, and other defects in positions affecting 
strength and value for the service intended. Casting shall be boldly filleted at 
angles and the arrises shall be sharp and perfect. Casting shall be sand blasted 
or otherwise effectively cleaned of scale and sand so as to present a smooth, 
clean, and uniform surface. 

Mortar for setting grates shall be mixed in the proportions of one (1) part 
cement to three (3) parts of fine aggregate. 

Pipe crossbars for drop inlets shall be unpainted standard weight black pipe 
conforming to the requirements of ASTM Designation A53 or A120. Straps 
shall be unpainted A36 steel. 


CONSTRUCTION 


609.03.01 General. Catch basins, inlets, and manholes shall be con- 
structed in accordance with all of the requirements of Section 501, “‘Portland 
Cement Concrete.” Inlet and outlet pipes shall be placed prior to pouring 
concrete. 

Construction of catch basins, manholes, and inlets that require the diversion 
of public traffic during their construction shall be precast in accordance with 
the details shown on the plans. Excavations required to accommodate such 
structures shall not be permitted to begin until the structure has been con- 
structed, cured, and is ready for installation. Once installation has been 
commenced, work thereon shall be continuous on a working day by working 
day basis until such time as public traffic is allowed the use of the area as 
approved by the Engineer. 

Grates shall be set in full mortar beds or otherwise secured as shown on the 
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plans. Grates shall be set accurately to the final elevations so that no subse- 
quent adjustments will be necessary. Concrete covers, when indicated on the 
plans, shall be constructed in such manner that they will fit snugly and be 
readily removable. Grates, frames, and castings for all drop inlets and 
manholes shall not be painted or galvanized. 

Pipe or tile placed in masonry for inlet or outlet connections shall extend 
through the walls and beyond the outside surfaces of the walls a sufficient 
distance to allow for connections with conduits and the masonry shall be 
carefully constructed around them so as to prevent leakage around their outer 
surfaces. 

Commercially prefabricated frames and grates of equal or greater capacity 
and strength may be substituted for the design shown on the plans for drop 
inlets provided prior approval is obtained in writing from the Engineer. 

Frames and grates shall be matchmarked in pairs before delivery to the 
work and grates shall fit into their frames without rocking. 

Where pipe grates are designated for use, substitution of other type grates 
will not be permitted. 


609.03.02 Adjusting Catch Basin, Manhole, and Inlet Covers. Exist- 
ing catch basin, manhole, inlet covers, valve and meter covers, etc., shall be 
adjusted where indicated on the plans and as directed by the Engineer. The 
adjustment shall be accomplished by one (1) of the following methods 
depending on the type of construction involved. 

Method A. This method shall apply when removal of the existing pave- 
ment by cold milling is not required. The method shall consist of paving over 
the existing cover and once all paving is completed, locating and adjusting the 
cover to the final finished pavement level. Appropriate measures shall be 
taken to prevent paving materials from entering any openings in the cover. 

Method B. This method shall apply when removal of the existing pave- 
ment by cold milling is required. The method shall consist of lowering the 
cover sufficiently to accommodate the required pavement removal depth prior 
to cold milling. In the event the lowered cover presents a hazard to public 
safety, the Contractor shall provide protection therefrom in a manner 
approved by the Engineer. Once pavement removal has been completed, the 
new pavement shall be completed and the cover shall be located and adjusted 
to the final pavement level. Appropriate measures shall be taken to prevent 
existing or new paving materials from entering any openings in the cover. 

Method C. This method shall apply to the adjustment of existing covers 
outside the areas described in Methods A and B of this subsection. Existing 
covers, including frames, grates, or lids, shall be adjusted to the required 
elevation by removing such existing covers and adjusting the top of the 
existing structures by removing or adding concrete, brick masonry, or con- 
crete block masonry, as the case may be, and reinstalling the fixtures firmly in 
place. 


609.03.03 Clean Out. All catch basins, manholes, inlets, and similar 
structures shall be thoroughly cleaned of any accumulations of silt, debris, or 
foreign matter of any kind, and shall be clean of such accumulations at the 
time of final inspection. 
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609.03.04 Earthwork. Structure excavation and structure backfill shall 
conform to the requirements of Sections 206, ‘*Structure Excavation,’’ and 
207, ““Backfill.’’ 


METHOD OF MEASUREMENT 


609.04.01 Measurement. The quantities of castings and structural steel 
grates measured for payment will be the number of pounds, complete and in 
place. The weight of castings shall be computed from the dimensions shown 
on the approved shop drawings, assuming the cast iron to weigh four hundred 
fifty (450) pounds per cubic foot, with an allowance of ten (10) percent for 
fillets and overrun. The weight of structural steel grates shall be computed 
from the dimensions shown on the approved shop drawings, in accordance 
with Section 506, ‘‘Steel Structures.’’ Certified shop weights will be accept- 
able in lieu of computed weights. 

Adjusting covers for catch basins, manholes, inlets, valves, and meters 
shall be measured on an each basis complete in place and each method of 
adjustment (A, B, or C) shall be considered separately. 

Precast manholes of the type and dimensions shown on the plans will be 
measured per each complete and in place. 

Pipe crossbars and straps for drop inlets shall be included in the measure- 
ment for payment by the contract bid price per pound for structural steel 

rates. 
. All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


609.05.01 Payment. The accepted quantities of grates measured as pro- 
vided in subsection 609.04.01, ‘‘Measurement,”’ will be paid for at the 
contract unit price bid per pound for types and sizes specified. 

The contract unit price bid each for ‘‘Adjusting Covers (Method A),’’ 
measured as provided above, shall be considered full compensation for all 
labor, materials, tools, equipment, and incidentals required to locate and 
adjust the cover to finished grade including any work necessary to finish 
around the adjusted cover, complete in place in the accepted work. 

The contract unit price bid each for ‘‘Adjusting Covers (Method B),’’ 
measured as provided above, shall be considered full compensation for all 
labor, materials, tools, equipment, and incidentals required to lower the 
cover, provide hazard protection, locate and adjust the cover to finished grade 
including any work necessary to finish around the adjusted cover, complete in 
place in the accepted work. 

The contract unit price bid each for ‘‘Adjusting Covers (Method C),’’ 
measured as provided above, shall be considered full compensation for all 
labor, materials, tools, equipment, and incidentals required to adjust the cover 
to finished grade including any work necessary to finish around the adjusted 
cover, complete in place in the accepted work. 

Portland cement concrete used in new structures of catch basins and inlets 
will be paid for as specified in Section 502, “‘Concrete Structures.”’ 

Reinforcing steel in catch basins and inlets will be paid for as specified in 
Section 505, “‘Reinforcing Steel.”’ 
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The accepted quantity of precast manholes measured as provided in subsec- 
tion 609.04.01, ‘‘Measurement,”’ will be paid for at the contract unit price bid 
per each for types and sizes specified. This price shall be full compensation 
for furnishing all materials including structure excavation and structure back- 
fill, Portland cement concrete, steel, castings, and incidentals necessary to 
complete the work. 

Structure excavation and structure backfill for catch basins and inlets will be 
paid for as specified in Sections 206, ‘‘Structure Excavation,’ and 207, 
‘““Backfill.”’ 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
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SECTION 610 


RIPRAP 


DESCRIPTION 


610.01.01 General. This work shall consist of furnishing and placing 
riprap (with or without grout) or sacked Portland cement concrete riprap as 
the case may be. The type(s) of riprap shall be as indicated on the plans and 
shall conform to the applicable requirements of these specifications. 


MATERIALS 


610.02.01 General. All materials shall conform to the requirements 
specified in the following sections and subsections: 


en Aa Cee ee eae Ley se Oe Ow 4 Le ee ore eee, ee we, ae Section 722 
SEOME fore MaAS@NTVcATC RDC aR a aaa Tae hee Subsection 706.03.05 
(eg LENT MOST ETAT) atoll wa Oe apt Ree pe a! oh oe welt lltonnlete baimtenonaniep ecient sanitctallion tein Section 701 
Grout and "Mortar Sand. ee ree reece ee eee eee Subsection 706.03 .04 


When so provided, waste concrete slabs may be substituted for the above- 
designated stone. In such case, the concrete shall be sound and the slabs shall 
meet the size requirements as specified for stone. 

Grout shall be composed of one (1) part by volume of Portland cement and 
three (3) parts by volume of sand and shall be of such consistency that it will 
fill voids in the riprap. 

The mixed concrete shall contain three hundred seventy-six (376) pounds 
(four (4) sacks) of Portland cement per cubic yard. 

The amount of water added at the time of mixing shall be such as will 
produce a mixture with a slump of from three (3) inches to five (5) inches 
when tested in accordance with the method described in Section 501 of these 
specifications. 

Unless otherwise provided in the special provisions, aggregate for use in 
sacked concrete riprap shall consist of material of a sandy, gravelly nature, 
clean and free from roots, vegetable matter, and other deleterious substances. 
When tested on laboratory sieves, material shall conform to the following 
grading requirements: 


PaSSINg @ Zin SIOV Cy, <i cisicchdcgen rene Poe oe a RO OR to SBE se dicen paca eetae ey 80 to 100 percent 
Pasaitic 2a G2 00) SUC VG ee a aaa cc 0 to 4 percent 


(a) Size of Riprap—General. The largest dimension of any riprap stone 
shall be no larger than three (3) times the smallest dimension. 

(b) Size of Light Riprap. Individual stones shall have a minimum dimen- 
sion of not less than three (3) inches. Not more than ten (10) percent of the 
stones shall weigh more than fifty (50) pounds each and not more than fifty 
(50) percent of the stones shall weigh less than twenty-five (25) pounds each. 

(c) Size of Medium Riprap. Ten (10) percent of the stones shall have a 
minimum dimension of not less than three (3) inches. The remaining ninety 
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(90) percent of the stones shall have a minimum dimension larger than six (6) 
inches. 

(d) Size of Heavy Riprap. Size of riprap stone shall be as large as can be 
conveniently placed in layer thickness specified. In layers two (2) feet or less 
in thickness, the stones, excepting spalls used to chink interstices, shall weigh 
not less than fifty (50) pounds, and at least sixty (60) percent of them shall 
weigh more than one hundred (100) pounds each. In layers more than two (2) 
feet in thickness at least fifty (50) percent of the mass shall be stones having a 
volume of two (2) cubic feet or more. 

(e) Size of Grouted Riprap. Individual stones shall have a minimum 
dimension of not less than six (6) inches and a maximum dimension of not 
more than one and one-half (1'/2) times the thickness of the riprap section 
shown on the plans. 


CONSTRUCTION 


610.03.01 Earthwork. The bed for the riprap shall be properly 
trimmed and shaped. Excavations for trenches, footings, cutoff walls, etc., 
shall conform to the requirements of Section 206, *‘Structure Excavation.”’ 
Gradation and compaction requirements on structure backfill will not apply. 


610.03.02 Light and Medium Riprap. Light and medium riprap may 
be placed by mechanical means that will produce a well graded, uniform 
rock blanket in close conformity with the typical section shown on the 
plans as approved by the Engineer. Interstices between stones shall be 
chinked with spalls firmly rammed into place. 


610.03.03 Heavy Riprap. Heavy riprap may be placed by any 
mechanical means that will produce a complete job within reasonable toler- 
ances of the typical section shown on the plans. Hand work will be limited 
to the amount necessary to fill large voids or to correct segregated areas. 


610.03.04 Grouted Riprap. Stone shall be placed by hand. It shall be 
laid with close, broken joints and shall be firmly bedded into the slope and 
against adjoining stones. The stones shall be laid perpendicular to the slope 
with the ends in contact. The finished face shall present an even, tight 
surface. The space between the stones shall then be filled with grout. Suffi- 
cient grout shall be used to completely fill all voids, except that the face 
surface of the stone shall be left exposed. 

After grouting the surface shall be cured as specified in Section 502, 
‘“‘Concrete Structures,’ for a period of at least three (3) days. 


610.03.05 Sacked Concrete Riprap. Sacks for concrete riprap shall 
be made of at least ten (10) ounce burlap and shall be approximately nine- 
teen and one-half (19'/) inches by thirty-six (36) inches measured inside 
the seams when the sack is laid flat. The capacity of each sack shall be 
approximately one and twenty-five one-hundredths (1.25) cubic feet. Sound 
reclaimed sacks may be used. The sacks shall be filled with concrete, 
loosely placed so as to leave room for folding at the top, the fold to be just 
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enough to retain the concrete at the time of placing. Not more than one (1) 
cubic foot of concrete shall be placed in each sack. Immediately after being 
filled with concrete, the sacks shall be placed and lightly trampled to cause 
them to conform with the earth face and with adjacent sacks in place. 

The slopes on which the sacked concrete riprap is to be placed shall be 
finished true to line and grade. The first course shall consist of a double 
row of stretchers laid in a neatly trimmed trench, and the second course 
shall consist of a single row of headers. The third and remaining course 
shall consist of stretchers and shall be placed in such a manner that joints 
in succeeding courses are staggered. All dirt and debris shall be removed 
from the top of the sacks before the next course is laid thereon. Stretchers 
shall be placed so that the folded ends will not be adjacent. Headers shall 
be placed with the folds toward the earth face. Not more than four (4) 
vertical courses of sacks shall be placed in any tier until initial set has 
taken place in the first course of any such tier. 

When, in the opinion of the Engineer, there will not be proper bearing or 
bond for the concrete due to delays in placing succeeding layers of sacks or 
due to the work having been hampered by storms or mud or for any cause, 
a small trench shall be excavated back of the row of sacks already in place, 
which trench shall be filled with fresh concrete before the next layer of 
sacks is laid. 

Sacked concrete riprap shall be cured by covering with a blanket of wet 
earth or by sprinkling with a fine spray of water every two (2) hours during 
the daytime for a period of four (4) days. 


METHOD OF MEASUREMENT 


610.04.01 Measurement. The quantity of light riprap, medium riprap, 
heavy riprap, and grouted riprap measured for payment will be the number of 
cubic yards complete and in place, and each type of riprap will be considered 
separately. 

The quantity of sacked concrete riprap to be measured for payment will be 
the number of cubic yards at the mixer. Only work placed within the 
dimensions shown on the plans or ordered by the Engineer will be measured 
for payment. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


610.05.01 Payment. The accepted quantities of light riprap, medium 
riprap, heavy riprap, grouted riprap, and sacked concrete riprap measured as 
provided in subsection 610.04.01, ‘‘Measurement,”’ will be paid for at the 
contract unit price bid per cubic yard for the type specified. 

Structure excavation for trenches, footings, cutoff walls, etc., will be paid 
for in accordance with Section 206, ‘*Structure Excavation.’ Backfill will be 
considered as included in the price paid for structure excavation and no 
separate payment will be made therefor. 

All payments will be made in accordance with subsection 109.02, *‘Scope 
of Payment.”’ 
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Payment will be made under: 
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CONCRETE SLOPE PAVING 


DESCRIPTION 


611.01.01 General. This work shall consist of constructing concrete 
slope paving, including aprons and cutoff walls in connection therewith, to the 
lines and grades established by the Engineer in accordance with the design 
shown on the plans. 


MATERIALS 


611.02.01 General. Materials shall conform to the requirements speci- 
fied in the following sections: 
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Concrete slope paving, aprons, and concrete cutoff walls shall be Class A or 
Class AA Portland cement concrete; however, the Contractor may at his 
option substitute Class DA for Class AA concrete or Class D for Class A 
concrete. 

Mesh reinforcing for ditch lining and slope paving reinforcement shall be of 
the sizes shown on the plans, fabricated of cold drawn steel wire and need not 
be galvanized. Mesh reinforcing shall conform to the requirements of Section 
505, “‘Reinforcing Steel.’’ 

Header boards consisting of two (2) inch by four (4) inch redwood lumber 
furnished and placed in concrete slope paving shall be as shown on the plans. 
Lumber used in the construction of header boards shall be commercial grade 
heart redwood, S4S. 

Nails used in construction of header boards shall be commercial quality 
galvanized nails. 


CONSTRUCTION 


611.03.01 Earthwork. The subgrade for paved ditches and slope paving 
shall be formed by excavating to the required depth below the prepared finish 
surface grade in accordance with dimensions and design indicated on the 
plans or as directed by the Engineer. 

The subgrade shall be thoroughly compacted to a relative density of at least 
ninety-five (95) percent as determined by Test Methods No. Nev. T101, 
T102, or T103. Test method to be determined by the Engineer. Any soft, 
spongy, or other unsuitable material shall be removed to such depth as 
directed and backfilled with suitable material and thoroughly compacted as 
specified in this subsection. Water shall be sprinkled on the subgrade during 
compaction and the subgrade shall be sufficiently moist prior to placing 
concrete to prevent absorption. 

Excavation for trenches, footings, cutoff walls, etc., shall conform to the 
requirements of Section 206, *‘Structure Excavation.’’ Gradation and compac- 
tion requirements on structure backfill will not apply. 
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611.03.02 General. Concrete, after spreading, shall be tamped until it is 
thoroughly compact and mortar flushes to the surface. If the slope is too steep 
to permit the use of concrete sufficiently wet to flush with tamping, the 
concrete may be tamped until consolidated and a mortar surface one-fourth 
(14) inch thick troweled on immediately. The mortar shall consist of one (1) 
part Portland cement and three (3) parts of clean, sharp sand. The mortar 
surface shall be considered as a part of the concrete and no additional 
allowance will be made therefor. 

After striking off to grade, the concrete shall be hand floated with wooden 
floats not less than four (4) inches in width and not less than thirty (30) inches 
in length. Care shall be taken to prevent rotary marks of the hand floats. The 
entire surface shall be broomed with a fine texture hair push broom to produce 
a uniform surface and eliminate float marks. Brooming shall be done when the 
surface is sufficiently set to prevent deep scarring and shall be accomplished 
by drawing the broom down the slope leaving the marks parallel to the edges 
of the panel. Joints shall be edged with a one-fourth (//44) inch radius edger 
prior to the brooming. 

All concrete or mortar surface for slope paving, except that used in ditch 
lining, shall have an integral color pigment added. The color pigment shall 
consist of a synthetic mineral oxide specifically manufactured for coloring 
concrete. The integral concrete coloring shall be obtained by mixing the 
pigment material with the Portland cement, aggregates, and water in a 
sequence and by methods that will result in a uniform mixture. 

The color of the finished slope paving surfaces shall conform to Federal 
Standard Color No. 30324 as shown in Table II of Federal Standard No. 595a. 
The color shall conform to the referee color except that minor deviations in 
color and tint representative of the method of mixing and applying the slope 
paving will be acceptable. 

Prior to placing slope paving for use in the work, the Contractor shall 
construct sufficient test panels to assure the Engineer that the proper color has 
been obtained and the final panel shall be at least four (4) feet by six (6) feet in 
size. The panels shall be constructed at the construction site and shall be 
placed by a method to be used in placing slope pavement. 

The Engineer shall be the sole judge of compliance of the test panel 
construction with the texture and color requirements of these specifications. 

Slope paving shall not be placed against frosted or frozen surfaces. If 
concrete is placed during cold weather it shall be heated and protected during 
placing and curing as set forth in Section 501, “‘Portland Cement Concrete,”’ 
except concrete shall be maintained at a temperature of not less than fifty (50) 
degrees Fahrenheit for seventy-two (72) hours after placing and at not less 
than forty (40) degrees Fahrenheit for an additional four (4) days. 

The slope paving shall be constructed without expansion joints. 

The mesh reinforcing shall be placed so as to be in the approximate center 
of the concrete. All joints shall be lapped six (6) inches and run continuously 
throughout paving or between headers. 

Concrete slope paving, aprons, and cutoff walls shall be cured as specified 
in Section 502, ‘‘Concrete Structures.’’ 

When the work is completed, the Contractor shall remove all debris from 
the jobsite. 
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METHOD OF MEASUREMENT 


611.04.01 Measurement. The quantity of concrete slope paving includ- 
ing concrete aprons and cutoff walls measured for payment will be the number 
of cubic yards complete and in place. 

The quantity will be computed from measurements of the actual areas 
placed based on the theoretical thickness shown on the plans. No additional 
allowance will be made for additional concrete placed by reason of low 
subgrades. 

Each class of concrete will be considered separately, except where the 
Contractor elects to use either Class DA concrete in lieu of Class AA concrete 
or Class D concrete in lieu of Class A concrete, such Class DA concrete or 
Class D concrete shall be measured as Class AA concrete or Class A 
concrete. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


611.05.01 Payment. The accepted quantities of concrete slope paving, 
including aprons and cutoff walls in connection therewith measured as pro- 
vided in subsection 611.04.01, ““Measurement,’’ will be paid for at the 
contract unit price bid per cubic yard for the material and class specified, 
which payment shall be full compensation for excavation, backfill, furnishing, 
and installing redwood headers, color pigment, concrete, and all labor, tools, 
equipment, and incidentals, and for doing all the work involved in placing the 
concrete slope pavement (including subgrade preparation forms and curing), 
complete in place, as shown on the plans, as specified herein, and as directed 
by the Engineer. 

Reinforcement shall be measured and paid for as specified in Section 505, 
“‘Reinforcing Steel.”’ 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.”’ 

Payment will be made under: 

Pay Item Pay Unit 
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SECTION 612 


METAL BIN-TYPE RETAINING WALLS 


DESCRIPTION 


612.01.01 General. This work shall consist of furnishing and installing 
metal retaining walls of the bin type at the locations shown on the plans or 
designated by the Engineer and in reasonably close conformity to the lines, 
grades, basic designs, and dimensions shown on the plans or established by 
the Engineer. 

The bin-type wall comprises prefabricated members with fittings and appur- 
tenances for complete assembly in the field. The basic design of the wall 
refers to the length of wall spacers affecting depth of wall. 


MATERIALS 


612.02.01 General. The galvanized sheets used in fabricating the sev- 
eral members shall conform to the applicable requirements of AASHTO 
M218 (Zinc Coated Steel Sheets for Culverts and Underdrains). Bolts shall 
conform to ASTM A307, Grade A. Bolts, nuts, washers, and miscellaneous 
hardware shall be galvanized. 

The various members shall be fabricated from specified metal of the 
respective gages shown on the plans, but not lighter than sixteen (16) gage. In 
the absence of given gages or dimensions for any member, fitting, or appurte- 
nance, the gage of metal or dimensions thereof shall be as required to fully 
develop the strength of the members whose gages and dimensions are given 
and which are used in structural combination. 

All members, fittings, and appurtenances shall be designed as integral units 
or parts of the whole assembly. 


CONSTRUCTION 


612.03.01 Fabrication. Metal bin-type retaining walls shall consist of a 
plurality of pairs of columns, one (1) column of each pair being in the plane of 
the front and the other column being in the plane of the rear of the wall, with 
the pairs of columns spaced longitudinally with overlapping S-shaped facing 
and rear members (stringer) and transversely with overlapping U-shaped tie 
members (spacers). The necessary bolts and appurtenances shall be furnished 
for complete assembly of the units into a continuous closed face wall of 
connected bins. 

All members shall be so fabricated that members of the same nominal size 
shall be fully interchangeable. The members shall be so fabricated and 
punched that no drilling, punching, or drifting to correct defects in manufac- 
ture will be required during field assembling and any members having 
improperly punched holes will be rejected and shall be replaced with properly 
punched members. 


612.03.02 Earthwork. Rough excavation for the site of the wall shall be 
made to the elevation of the finished ground line at the face of the wall. Below 
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this point, trenches eighteen (18) inches in width shall be excavated for the 
four (4) sides of the bin. The bearing of the base of the bin shall be firm and 
shall be approved by the Engineer before erection of the wall. 

Structure excavation and backfill for the interior of the bin and behind the 
wall shall conform to the requirements of Sections 206, ‘‘Structure Excava- 
tion,’ and 207, ‘‘Backfill.’’ Backfilling behind the wall shall progress with the 
filling of the bins and shall not be carried ahead of the binfill. Existing slopes, 
which are shaped so as to cause a wedge action in the backfill, shall be step- 
cut or benched before backfilling. The limiting dimensions of structure 
backfill behind the wall shall be the same as those prescribed in subsection 
207.04.01 for walls and abutments, or as otherwise shown on the plans. 


612.03.03 Assembly. In the construction of a wall on a curve the proper 
curvature for the face shall be obtained by the use of shorter stringers in the 
front or rear panels of retaining walls as designated in the plans or by the 
Engineer. 

The wall height and depth may be varied. Two (2) or more designs of 
retaining walls may be incorporated in the same wall by the use of standard 
split columns to make the connection on the step-back. 

The units shall be erected as shown on the plans. Members shall be handled 
carefully and any which are damaged shall be removed and new members 
substituted at the Contractor’s expense. 


METHOD OF MEASUREMENT 


612.04.01 Measurement. The quantity of metal bin-type retaining wall 
measured for payment will be the number of square feet shown on the plans 
for each design type of wall, complete and in place. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


612.05.01 Payment. The accepted quantities of metal bin-type retaining 
walls measured as provided in subsection 612.04.01, “‘Measurement,’’ will 
be paid for at the contract unit price bid per square foot for the type specified. 

Structure excavation and structure backfill will be paid for in accordance 
with Sections 206, “‘Structure Excavation,’’ and 207, ‘‘Backfill.’’ 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.’’ 

Payment will be made under: 

Pay Item Pay Unit 
Mefal Bin; Type Ketatniite Wall (ly D@).cccsensycccotct neato terc ree ye yeccere terre eer Square Foot 
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CONCRETE CURBS, GUTTERS, AND SIDEWALKS 


DESCRIPTION 


613.01.01 General. This work shall consist of constructing curbs, gut- 
ters, sidewalks, ramps, local depressions, and driveways of the form and 
dimensions shown on the plans of Class A or Class AA concrete as shown in 
the proposal, mixed and placed as provided in Sections 501, ‘‘Portland 
Cement Concrete,’ and 502, ‘‘Concrete Structures,’ of these specifications 
with the following modifications and additional requirements. 

The Contractor may, at his option, substitute Class D for Class A concrete 
or Class DA for Class AA concrete. 


MATERIALS 


613.02.01 General. Materials shall conform to the applicable require- 
ments of Sections 501, ‘‘Portland Cement Concrete,’ and 502, ‘‘Concrete 
Structures.”’ 

The epoxy adhesive used to bond concrete curbs to new or existing pave- 
ments shall conform to the requirements of ASTM C881, Type I, Grade 1, 2, 
or 3—Class A, B, or C. 


CONSTRUCTION 


613.03.01 Earthwork. The subgrade shall be constructed true to grade 
and cross section as shown on the plans or established by the Engineer. It shall 
be thoroughly watered and rolled or hand tamped until the subgrade reaches 
the compaction required for the adjacent roadway or base course. All soft and 
spongy material shall be removed to a depth of not less than six (6) inches 
below subgrade elevation for curbs, gutters, local depressions, and driveways 
and three (3) inches below for sidewalks, and the resulting space filled with 
earth, sand, or gravel of a quality that, when moistened and rolled or tamped, 
will form a firm and solid foundation. 

The completed subgrade shall be tested for grade and cross section by 
means of a template extending the full depth and supported on the side forms. 
The subgrade and forms shall be thoroughly watered in advance of placing 
concrete. 


613.03.02 Existing Curbs, Gutters, and Sidewalks. Where the limits 
of the new work fall within reasonable distance, as determined by the 
Engineer, to existing scoring lines or expansion joints, the Contractor shall 
remove existing concrete to those scoring lines or expansion joints. Where the 
limits of the new work do not fall within reasonable distance to existing 
scoring lines or expansion joints, the limits of the new work shall be saw cut 
and existing concrete shall be removed to the saw cut lines. Removal and 
replacement beyond the authorized limits shall be at the Contractor’s expense 
and no additional compensation will be allowed therefor. 
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613.03.03 Forms. The depth of forms for curbs shall be equal to the full 
depth of the curb. The depth of outside forms for concrete gutters shall be 
equal to the full thickness of the gutter. Timber forms, if used, shall be 
surfaced on the side placed next to the concrete, and shall have a true smooth 
upper edge, and shall not be less than one and five-eighths (1°/s) inches thick 
after being surfaced. Warped forms and forms not having a smooth, straight 
upper edge shall not be used. . 

Benders or thin plank forms, rigidly placed, shall be used on curves, grade 
changes, or for curb returns. Steel forms shall not be used on radii less than 
two hundred (200) feet. 

Back forms for curb returns shall be made of one-half ('/2) inch benders, for 
the full height of the curb, cleated together. Forms shall be carefully set to 
alignment and grade and to conform to the dimensions required. Forms shall 
be held rigidly in place by the use of pairs of iron stakes placed at intervals not 
to exceed four (4) feet. If metal forms are used, iron stakes shall not be spaced 
more than six (6) feet apart. Clamps, spreaders, and braces shall be used 
where required to insure rigidity in the forms. 

Forms shall not be removed until concrete has set sufficiently to prevent 
distorting or cracking. 

All forms shall be cleaned thoroughly each time they are used and coated 
with a light oil as often as necessary to prevent the concrete from adhering to 
them. 


613.03.04 Curb and Gutter Joints. Expansion joints one-half ('/2) inch 
wide shall be constructed in curbs and gutters at ninety (90) foot intervals, at 
each side of structures and at the ends of all curb returns except that expansion 
joints shall not be installed within twenty (20) feet of an island nose. 
Expansion joints shall be filled with joint filler strips one-half ('/2) inch thick 
conforming to the requirements of Section 707, ‘Joint Material,’ of these 
specifications. Expansion joint filler shall be shaped to the cross section of the 
curb and gutter. 

Expansion joints shall be constructed at right angles to the line of the curb 
and gutter. 


613.03.05 Sidewalk Expansion Joints. Transverse expansion joints 
one-half ('2) inch wide shall be constructed at all sidewalk returns and 
Opposite expansion joints in adjacent curb. Where curb is not adjacent, 
expansion joints shall be constructed at intervals of thirty (30) feet. 

Expansion joints shall be filled with joint filler strips one-half (!/2) inch thick 
conforming to the requirements of Section 707, ‘‘Joint Material,’ of these 
specifications. 

The joint filler shall be placed with the top edge one-fourth ('/4) inch below 
the surface and shall be held in place by means of steel pins driven into the 
subgrade and spaced sufficiently close to prevent warping of the filler during 
floating. Upon completion of floating, the pins shall be removed and when 
finishing operations have been completed, the joint shall be edged with an 
edging tool having a radius of one-eighth ('/s) inch. 


613.03.06 Curb and Gutter Construction. In constructing curbs, 


[ 440 ] 


CONCRETE CURBS, GUTTERS, AND SIDEWALKS 613 


entrances for garages or driveways shall be constructed according to the 
dimensions shown on the plans. 

With the approval of the Engineer, the curb may be constructed by the use 
of a curb forming machine. 

The installation of precast concrete curbing shall meet the requirements 
herein prescribed. 

Where plantmixed surfacing is to be placed around or adjacent to manholes, 
drop inlets, or catch basins in gutter, local depression, or driveway areas, 
such structures shall not be constructed to final grade until after the curbs and 
gutters have been constructed for a reasonable distance, as directed by the 
Engineer, on each side of the structure, in order to maintain a true grade for 
the surfacing to match. 

Where Portland cement concrete pavement is to be placed around or 
adjacent to manholes, drop inlets, or catch basins in gutters, local depres- 
sions, or driveway areas, such structure shall not be constructed to final grade 
until after the concrete pavement has been constructed. 

Concrete curbs to be constructed over new or existing pavements shall be 
anchored to the pavement with epoxy adhesive conforming to the require- 
ments of subsection 613.02.01. If the curb is to be placed on new bituminous 
pavement, the pavement shall be cured for a minimum of two (2) weeks 
before bonding the curb thereon. Prior to placing the epoxy adhesive the 
pavement shall be thoroughly cleaned of all loose material, dirt, and dust and 
shall be dry. The mixed adhesive shall be applied in a strip extending full 
width and length of the curb. 

The forms shall be filled to the top and the concrete shall be so handled that 
there will be no rock pockets. Concrete may be compacted by means of 
mechanical vibrators approved by the Engineer. Immediately after removing 
the front curb forms, the face of the curb shall be troweled smooth to a depth 
of not less than two (2) inches below the flow line or to the flow line of 
integral curb and gutter, and then finished with a steel trowel. The stop shall 
be finished and the front and back edges rounded as shown on the plans. 

After the face of the curb has been troweled smooth, it shall be given a final 
fine brush finish with brush strokes parallel to the line of the curb. 

The top and face of the finished curb shall be true and straight, and the top 
surface of curbs and gutters shall be of uniform width, free from humps, sags, 
or other irregularities. When a straightedge ten (10) feet long is laid on the top 
or face of the curb or on the surface of gutters, the surface shall not vary more 
than one-eighth ('/s) inch from the edge of the straightedge, except at grade 
changes or curves. 

The exposed surface shall be cured in accordance with the requirements of 
Section 502, ‘‘Concrete Structures.”’ 


613.03.07 Sidewalk Construction. The structures shall be finished to 
smooth and uniform texture by troweling and by floating with wooden floats, 
and, if so directed by the Engineer, by cross-brooming or burlap-finishing. 
The surface shall be lightly grooved or marked into squares or other shapes to 
match other such markings on similar existing structures in the vicinity, or as 
designated by the Engineer. 

In the interest of creating a nonskid surface and an area readily identified by 


[ 441 ] 


613 CONCRETE CURBS, GUTTERS, AND SIDEWALKS 


the blind, the surface finish of ramps shall be rougher than the adjacent 
sidewalk. This may be accomplished by any means satisfactory to the Engi- 
neer. 

When a ten (10) foot straightedge is placed on the sidewalk, the surface 
shall not vary more than one-eighth ('/s) inch from the edge of the straight- 
edge, except at grade changes, and the finished surface shall be free from 
blemishes. 

Immediately after the surface of the sidewalk is finished, the concrete shall 
be cured in accordance with the requirements of Section 502, ‘*Concrete 
Structures.”’ 


METHOD OF MEASUREMENT 


613.04.01 Measurement. The quantity of curb, glue down curb, gutter, 
shoulder strip, mountable curb, and combination curb and gutter measured 
for payment will be the number of linear feet along the base of the curb face 
or along the flow line of the gutter, and such measurement shall be continuous 
along such line extended across driveway and alley entrance returns. 

The quantity of sidewalk, driveway, loading zone, and steps shall be 
measured for payment by area in square yards. 

The quantity of ramps shall be measured for payment by area in square 
yards subject to the following limitation: 

Measurement of areas to be included in the quantity to be paid for under the 
bid item of ramps shall be limited to those ramps constructed in existing 
sidewalk and curb and gutter areas where new sidewalks and curbs and gutters 
are not required to be constructed. The area of all ramps constructed in new 
sidewalk and curb and gutter areas shall be included in the new sidewalk bid 
item and the length of the depressed curb portion of the ramp shall be included 
in the new curb and gutter bid item. 

In the case of integral curb and walk, the width of the walk shall extend to 
the back face of the curb. In the case of steps, the area measured shall be the 
summation of the areas of the treads, computed by multiplying the width of 
the tread by the length of the tread out to out of integral wall, if any. 

All quantities measured for payment herein will be complete and in place. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.’’ 


BASIS OF PAYMENT 


613.05.01 Payment. The accepted quantities of concrete measured as 
provided in subsection 613.04.01, ‘‘Measurement,’’ will be paid for at the 
contract unit price bid per linear foot for curb, glue down curb, gutter, 
shoulder strip, or mountable curb and per square yard for sidewalk, ramp, 
driveway, loading zone, or steps, as the case may be. 

All excavation and base course work required for and performed during 
construction of the items of this section will be paid for as provided in the 
respective sections of the specifications; however, when the contract does not 
provide bid items for excavation or base course, such work required and 
performed will be considered subsidiary to the pay item contained herein and 
no further payment will be made therefor. 
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Saw cutting of existing installations prior to removal will not be paid for 
directly but the cost thereof shall be considered as included in the contract bid 
prices for other items of work. 

Any excavation or backfill required other than roadway quantities will be 
considered subsidiary to the major items of work and no further payment will 
be made therefor. 

Epoxy adhesive used to anchor “‘glue down’”’ curbs to new and existing 
pavements as shown on the plans or ordered by the Engineer will not be paid 
for directly but the cost thereof shall be considered as included in the contract 
bid prices for other items of work. 

All payments will be made in accordance with subsection 109.02, ‘“‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
(class eConciure Gualterts.... 22). see sete ees es ee Linear Foot 
lars) iene Cet Asatte iran ie ah a ne eee Linear Foot 
(Class) G@oncrete Curp and: Critter. 20h a ee Linear Foot 
We ESCM Brash TAT Dhet Tati] | EN ee maa eelipnarns De lnpyelin)._ Eyal A RRS STOEL RS NED Square Yard 
a TaN eae Sg a bsg be yt, fs a mean nee RE Re a, EA gO ee Sa eR eee Square Yard 
(class) ConqveteGidewalkeandsbriveway ee Es Or Se Square Yard 
(class);@oncerete Scored Shoulder:Stup. 21. sl Roma ss ete iat ds Linear Foot 
(class) Cometete I icniita le: Caan aa ee te te Netcast de ke Linear Foot 
CcTASy OCCT eles EAI 7 NR ci ic ee Square Yard 
8 Ey AST CLN Ss id e019 psa es oder Meta hoa Nat eecen tenia baleTAn cant: ote ecto Square Yard 
(class) Concrete ’Ghie Down Curbs. Yt 20S soe Ee ee Linear Foot 
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SECTION 614 


PAINTING 


DESCRIPTION 


614.01.01 General. This work shall consist of the preparation of sur- 
faces to be painted and the application, protection, and drying of the required 
number of coats of paint of the kinds and at the points specified or ordered by 
the Engineer. 

Stay-in-place metal forms for bridge decks shall not be painted. 


MATERIALS 


614.02.01 General. All materials shall meet or exceed the minimum 
standards hereinafter set forth: 

(a) Raw Materials. American Society for Testing and Materials (ASTM) 
and federal specifications. 

(b) Prepared Paints. Federal specifications are specified to designate the 
type of material and standard of quality. Manufacturer’s standard, first grade 
materials meeting or exceeding these requirements may be used if approved 
by the Engineer. Materials not bearing manufacturer’s identification as a 
standard, first grade product, of his regular line, will not be considered. 

(c) Proprietary materials when specified hereinafter by the manufacturer’s 
trade name designate the standard of quality and type of material required. 
When the quality or type of material required is not specified, the Contractor 
shall apply for directions as to selection of materials and receive approval 
thereof from the Engineer before proceeding; only the best quality of such 
materials shall be used, as determined by the Engineer. 

(d) Materials lists shall be submitted to the Engineer for approval and none 
shall be used until such approval has been obtained. All materials proposed 
for use shall be delivered to the site in original containers, seals unbroken, 
stored where directed, and none may be used until approved by the Engineer. 
Materials that are not approved must be immediately removed from the 
jobsite. 


614.02.02 Number of Coats. Unless otherwise required in the contract 
documents, the number and kinds of coats of paint shall be as set forth in 
Section 714, ‘‘Paint.’’ 


CONSTRUCTION 


614.03.01 Weather Conditions. Paint shall be applied only on thor- 
oughly dry surfaces and during periods of favorable weather. Except as 
provided below, painting will not be permitted when weather conditions 
during applications are such that the atmospheric temperature is at or below 
forty (40) degrees Fahrenheit or when freshly painted surfaces may become 
damaged by rain, wind, dust, or condensation, or when it can be anticipated 
that the atmospheric temperature will drop below forty (40) degrees Fahren- 
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heit, during the drying period. If fresh paint is damaged by the elements it 
shall be replaced by the Contractor at his expense. 

Subject to the approval of the Engineer in writing, the Contractor may 
provide suitable enclosures to permit painting during inclement weather. 
Provisions must be made to control atmospheric conditions artificially inside 
the enclosures within the limits suitable for painting throughout the painting 
operation. The cost of providing and maintaining such enclosures shall be 
considered as included in the prices paid for the various contract items of 
work and no additional payment will be made therefor. 


614.03.02 Application—General. All work shall be done by painters 
and finishers of established status and reputation for executing their work by 
the very best methods for each kind or type. Painting shall not be done except 
when the surface is dry and when weather conditions are satisfactory as set 
forth above. 

Strict adherence to these specifications and the recommendations of the 
manufacturer whose materials are used shall be followed in the application. 
The Contractor shall use such skills, equipment, materials, and give his 
thorough attention to details as will provide thoroughly workmanlike and 
satisfactory results throughout. 

Work which shows carelessness, lack of skill and execution, or which is 
defective due to any other cause shall be removed and refinished or repainted 
as directed without additional cost to the State. 

On all surfaces which are inaccessible for brushing, the paint shall be 
applied by sheepskin daubers especially constructed for the purpose, or by 
other means approved by the Engineer. 

If spray methods are used, the operator shall be thoroughly experienced. 
Runs, sags, thin areas in the paint coat, or skips and holidays shall be 
considered as evidence that the work is unsatisfactory and the Contractor may 
be required to apply the remainder of the paint by brush. 

Mechanical mixers shall be used to mix the paint. The paint shall be mixed 
a sufficient length of time, prior to use, to thoroughly mix the pigment and 
vehicle together. Paint shall be kept thoroughly mixed while being applied, to 
keep the pigments in suspension. 

Paint specified or formulated shall be ready for application and thinning will 
be allowed only on direction of the Engineer. 

The Contractor shall protect all parts of the structure being painted against 
disfigurement by spatters, splashes, and smerches of paint or paint materials. 
When paint is being applied on structures carrying public traffic, the Contrac- 
tor shall be responsible for any damage caused by his operations to passing 
vehicles or persons and may be required to use canvas shields or other 
protective means to guard against such damage. 

Paint stains which result in an unsightly appearance shall be removed by the 
Contractor at his own expense. 


614.03.03 Surface Preparation of Steel. The following methods of 
surface preparation apply to steel surfaces. Unless otherwise specified, the 
sandblasting method shall be used. 

(a) Sandblasting. All visible oil, grease, dirt, mill scale, rust, old paint, 
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and other foreign material shall be removed from steel surfaces by an 
approved blast cleaning apparatus. Blast cleaning shall be sufficient to meet 
the requirements of Steel Structures Painting Council, SSPC Specification 
SP-10, Photo Vis 1: C Sa 2'/ Near-White. 

Abrasives used for such blast cleaning shall be either clean dry sand, 
mineral grit, steel shot, or steel grit, at the option of the Contractor, and shall 
be of a grading suitable to produce satisfactory results. The use of abrasives 
other than those specified herein will not be permitted unless approved in 
writing by the Engineer. 

When sandblasting is being performed on structures open to traffic, the 
Contractor shall provide suitable protective devices to prevent damage to 
traffic. 

When sandblasting is being performed near machinery, all journals, bear- 
ings, motors, and moving parts shall be sealed against entry of sand dust 
before sandblasting begins. 

Unless otherwise authorized by the Engineer, sandblasted surfaces shall be 
primed or treated the same day sandblasting is done. If cleaned surfaces rust 
before painting is accomplished, they shall be recleaned by the Contractor. 

(b) Washes. Rust-inhibitor chemical washes shall be applied to freshly 
sandblasted steel surfaces prior to the application of the first undercoat of 
paint, except whenever the first undercoat of paint is applied to the cleaned 
surfaces within a four (4) hour period after cleaning, washes will not be 
required. Washes shall be applied in not more than four (4) hour intervals. If 
in the opinion of the Engineer, atmospheric conditions are such that corrosion 
products form on freshly sandblasted surfaces in less than four (4) hours, 
treatment may be required at more frequent intervals. 

Rust-inhibitor chemical washes may be applied by brush or spray, and they 
shall be applied in a careful manner to insure that all surfaces are covered. 

During the application of the rust-inhibitor chemical wash no sandblasting 
will be permitted to the areas being treated. 

No paint shall be applied until after the treated surfaces have thoroughly 
dried. 

The first undercoat of paint shall be applied to the treated surfaces the same 
day that cleaning and washing have been done. 

(c) Steam Cleaning. All dirt, grease, loose chalky paint, or other foreign 
material which has accumulated on the previously painted surfaces shall be 
removed with an approved steam cleaning apparatus which shall precede all 
other phases of cleaning. 

It is not intended that sound paint be removed by this process. Subsequent 
painting shall not be performed until the cleaned surfaces are thoroughly dry 
and in no case in less than twenty-four (24) hours after cleaning. 

A detergent soap consisting of forty-five (45) percent sodium metasilicate, 
forty-three (43) percent sodium sesquisilicate, ten (10) percent sodium 
tetraphosphate and two (2) percent Naccanol shall be added to the feed water 
of the steam generator at the approximate rate of one (1) pound of detergent 
per two hundred (200) pounds of water. 

Any residue which may accumulate on cleaned surfaces shall be removed 
by flushing with fresh water but washing down the cleaned surfaces will not 
otherwise be required. 
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(d) Hand Cleaning. All dirt, loose rust, and mill scale, dead paint, or 
paint which is not firmly bonded to the metal surfaces shall be removed by 
wire brushes, either hand or powered, hand scraping tools or sandpaper. 

Pneumatic chipping hammers will not be allowed unless authorized in 
writing by the Engineer. Hand cleaning shall be sufficient to remove all loose 
material which would prevent the bond of succeeding coats of paint. 

Hand cleaning will be permitted as an alternative to sandblasting on all steel 
except bridge girders. Bridge girders shall be cleaned by method (a), *‘Sand- 
blasting,’ supplemented by minor amounts of hand cleaning as determined by 
the Engineer. 


614.03.04 Painting Structural Steel. (a) Paint. The paint to be 
applied to the steel surfaces shall conform to the requirements of Section 714, 
‘‘Paint,’’ of these specifications. A minimum of three (3) coats of paint shall 
be required. The prime coat shall consist of a minimum dry film thickness of 
two (2) mils. The intermediate coat shall consist of a minimum dry film 
thickness of one and five-tenths (1.5) mils. The intermediate coat of paint 
shall be of such shade as to contrast with both the prime and finish coats. The 
finish coat shall consist of a minimum dry film thickness of one and five-tenths 
(1.5) mils. The total thickness of all coats shall not be less than five (5) mils. 

Excessively thick coats of paint will not be permitted. The thickness of each 
coat shall be limited to that which will result in uniform drying throughout the 
paint film. 

Prior to erection, all new structural steel shall be cleaned and painted with 
the prime coat of paint. 

(b) Field Cleaning. Unless otherwise specified in the contract documents, 
after erection and riveting or welding, all surfaces of unpainted structural 
steel, which will be exposed to air, shall be sandblasted in accordance with the 
requirements of subsection 614.03.03, ‘“‘Surface Preparation of Steel.”’ 

Any damage to sound paint, on areas not designated for treatment, resulting 
from the Contractor’s operations, shall be repaired to the satisfaction of the 
Engineer. 

(c) Painting. Painting of structural steel prior to erection will be limited to 
surface preparation and one (1) undercoat of paint. Any deficiencies in the 
first coat of paint shall be corrected to the satisfaction of the Engineer, prior to 
the application of succeeding coats of paint. 

Surfaces exposed to the atmosphere which would be inaccessible for paint- 
ing after erection shall be painted the full number of coats prior to erection. 

The surface of the paint coat being covered shall be free from moisture, 
dust, grease, or any other deleterious material which would prevent the bond 
of the succeeding paint coats. In spot painting, any old paint which lifts after 
application of the first spot coat shall be removed by scraping and the area 
repainted before application of the next coat. 

The application of the finish coat will not be permitted until the required 
total film thickness of the undercoats of paint, as described in (a), above, is 
obtained. 

Open seams at contact surfaces of built-up members which would retain 
moisture shall be caulked with red lead paste before applying the second 
undercoat of paint. 
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Metal surfaces embedded in concrete need not be painted. 

(d) Machine Finished Surfaces. With the exception of abutting chord and 
column splices and column and truss shoe bases, machine finished surfaces 
shall be coated with a rust inhibitor which can be easily removed. Surfaces of 
iron and steel castings which have been machine finished shall be painted with 
a coat of shop paint. 

(e) Frames and Grates. Prior to installation, all surfaces of frames and 
grates exposed to the atmosphere shall be painted with two (2) coats of paint. 
Unless otherwise specified in the contract documents, the exposed surfaces 
shall be painted after installation with one (1) finish coat as specified for 
structural steel. 


614.03.05 Painting Timber. (a) Paint. All new timber requiring paint- 
ing shall be painted with three (3) coats of paint. The paint used for various 
coats will be as specified in these specifications or in the contract documents. 

(b) Preparation of Surfaces. All cracked or peeled paint, loose chalky 
paint, dirt, and other foreign matter shall be removed by wire brushing, 
scraping, or other approved means immediately prior to painting. Unpainted 
timber shall be thoroughly dry before paint is applied. 

(c) Painting. When permitted in writing by the Engineer, the first coat of 
paint may be applied prior to erection. 

After the first coat has dried and the timber is in place, all cracks, checks, 
nail holes, etc., shall be puttied flush with the surface and allowed to dry 
before the second coat is applied. 

Skips, holidays, thin areas, or other deficiencies in any one (1) coat of paint 
shall be corrected to the satisfaction of the Engineer before the succeeding 
coat is applied. 

The surface of the paint coat being covered shall be free of any deleterious 
material before any additional paint is applied. 


BASIS OF PAYMENT 


614.05.01 Payment. No direct payment will be made for painting, 
cleaning structural steel, or preparing surfaces for painting. Compensation for 
this work shall be considered as included in the contract unit prices bid for the 
particular item requiring painting. 
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SECTION 615 


PRESERVATIVE TREATMENTS FOR TIMBER 


DESCRIPTION 


615.01.01 General. This work shall consist of preservative treatment 
for lumber, timber, and piles as herein specified. 


MATERIALS 


615.02.01 General. The materials used shall be those prescribed for the 
several items which constitute the finished work and shall comply with all the 
requirements for such materials as set forth in these specifications. 

Attention is directed to Section 719, ‘“Timber Preservatives.” 


CONSTRUCTION 


615.03.01 Treatment. All structural timber, piling, and other lumber 
shall be thoroughly seasoned or conditioned before treatment by air season- 
ing, kiln drying, steaming, or heating in the preservative, either at atmo- 
spheric pressure or under a vacuum, or by a combination thereof that will not 
cause damage. The moisture remaining in the wood, prior to treatment, shall 
be reduced so that the injection and proper distribution of the required amount 
of preservative will be obtained. The method of seasoning, conditioning, and 
treating used shall conform to the requirements of AASHTO M133. 


615.03.02 Amount of Preservative. The minimum amount of preserva- 
tive retained per cubic foot of timber, lumber, or piling shall conform to the 
minimum specification requirements of AASHTO M133. 

Unless otherwise specified, material treated with pentachlorophenol shall 
have a minimum retention of one-half ('/2) of a pound per cubic foot of wood 
unless it is to be painted, then four-tenths (0.4) of a pound per cubic foot of 
wood will be the minimum retention. 

Material to be treated with Ammoniacal Copper Arsenite shall have a net 
retention of dry salts of not less than three-tenths (0.3) pound. 


615.03.03 Preservative Treatment by the Hot-Cold Soaking 
Method. When called for on the plans, all lumber and timber to be treated 
by the hot-cold soaking method must be reasonably well seasoned and free 
from outer and inner bark, dirt, grease, or other objectionable matter which 
will in any way hinder the free penetration of the preservative. All lumber and 
timber of two (2) inch dimensional stock or larger shall be incised and all 
framing shall be done before treatment. 

The preservative used shall be a five (5) percent concentration of penta- 
chlorophenol. 

The tanks used shall be of sufficient size to permit complete submergence of 
the largest timber in any operation and to allow free circulation of the liquid 
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around the timber being treated. Sufficient liquid shall be maintained in the 
tank to completely submerge the timber to a minimum depth of six (6) inches. 
When a number of pieces are being treated at one time, each piece shall be 
separated from the others on all sides by spacers not less than one-fourth (1/4) 
inch in least dimension. Suitable weights or cross bracing shall be provided to 
keep the material submerged. 

The timber or lumber shall be submerged in the cold solution as previously 
described. The temperature shall be slowly increased for a period of not less 
than five (5) hours to a minimum temperature of one hundred eighty (180) 
degrees Fahrenheit and not exceeding two hundred ten (210) degrees Fahren- 
heit. After five (5) hours and attaining the minimum specified temperature, 
the timber or lumber shall be permitted to cool in the solution until such time 
as the minimum specified quantity of preservative is absorbed by the wood. 

Timber for minor irrigation structures, unless otherwise shown on the 
plans, shall be No. 1 common grade of the species permitted, and shall be 
treated in accordance with the hot-cold soak process. The species permitted 
and the minimum retention in pounds per cubic foot required are as follows: 


Min. Retention 
Per Cubic Foot 


Species (pounds) 
Douglas Fir’ (Roeky Mountains, Inland; or Coast) cise cesecck--cacee----ee tempers cartage-nsnenp podacsteee 2.0 
Pine evetlow Pinus POnGerirc)y Mant sess ake ek ae kee ee) ee ee 4.0 
Pine "Wodse Pole (Pinus CQUmra) 2 ane ce Mac i ertte cet eren ree arcane nesses ane 4.0 
Cottonwood, Northern Black (Populas Trichocarpa Hastata)...20-2.222222..--e--s-seeeeeeeeeeee- 4.0 


615.03.04 Inspection. All timber and piling, untreated or to be treated, 
shall be inspected before treatment by an inspector designated by the Engi- 
neer. The inspector shall stamp each piece of timber accepted with a stamp 
making a legible mark designating the inspector. 

All timber and piling shall be inspected after treatment by an inspector 
designated by the Engineer. The inspector shall stamp each piece accepted 
with a stamp making a legible mark designating the inspector. 

All materials and processes used in the manufacture of material shall be 
subjected to inspection, acceptance, or rejection at the manufacturer’s plant, 
which shall be equipped with all the necessary gages, appliances and facilities 
to enable the inspector to satisfy himself that the requirements of the specifica- 
tions have been fulfilled. 

The treated timber and piling shall be free from heat checks, water bursts, 
excessive checking, results of chafing, or from other damage or defects which 
would impair its usefulness or durability. 


BASIS OF PAYMENT 


615.05.01 Payment. Full compensation for treatment of lumber, timber, 
and piles as herein specified shall be considered as included in the price paid 
for the particular item of work in which the treated lumber, timber, or piling 
is used and no additional allowance will be made therefor. 
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SECTION 616 


FENCING 


DESCRIPTION 


616.01.01 General. This work shall consist of furnishing and erecting 
new standard fence, chain-link fence, gates, or reconstructing fences previ- 
ously removed, in conformity with these specifications and the plans. 

New standard fence shall consist of galvanized barbed wire, galvanized 
farm fence, or both fastened to wood posts or metal posts or to a combination 
of the two kinds of posts as shown on the standard plans. 

Chain-link fence shall consist of galvanized chain-link fabric attached to 
metal posts and fastened to a top tensioning cable and a bottom tensioning 
wire. The height of chain-link fences shall be as designated in the contract 
documents. 


MATERIALS 


616.02.01 General. Materials shall conform to the requirements speci- 
fied in Sections 724, “‘Fence Materials,’ and 501, “‘Portland Cement Con- 
crete.”’ 


CONSTRUCTION 


616.03.01 General. All trees, brush, and other obstructions which 
interfere with proper construction of fences shall be removed and disposed of 
in accordance with the requirements of Section 201, “‘Clearing and Grub- 
bing,’ of these specifications except that no payment will be made for such 
work. When constructing chain-link fence, rocks and other surface irregulari- 
ties that require moving in order to maintain a nearly smooth surface, shall be 
removed and no direct payment will be made therefor. 

Fence construction operations shall be so conducted as to prevent the escape 
of livestock. Existing cross fences shall be connected to the new fence. Corner 
posts, with braces for every direction of strain, shall be placed at the junction 
with existing fences and the wire in both fences properly fastened to the posts. 
At bridges and cattle passes, and at culverts if shown on the plans or ordered 
by the Engineer, the new fence shall be connected to the structure in such a 
manner as to permit the free passage of livestock through or under the 
structure. 

Barbed wire, farm fence, and chain-link fence fabric shall be fastened on 
the side of the posts opposite the highway centerline unless otherwise directed 
by the Engineer. 

Post holes for metal posts that are drilled or dug shall be backfilled with 
Class A or AA concrete or grout. 

Each strand of barbed wire shall be securely fastened to a braced post at 
each intermediate braced post assembly by wrapping twice around the post 
then securing to that part of the same wire stretched between posts. The 
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remaining wire shall be cut off and the tie shall present a neat and workman- 
like appearance. 

Galvanized pipe brace rail shall not be spliced. 

The first line of barbed wire above wire mesh shall be tied to the top wire of 
the wire mesh, midway between posts, with twelve (12) gage galvanized steel 
wire or nine (9) gage aluminum hog rings. 

Intermediate Braced Post Assemblies—Timber. The horizontal brace shall 
be placed six (6) inches below the tops of the brace posts and properly fitted 
and connected to them by two (2) three-eighths (/s) inch by four (4) inch steel 
dowels. The dowel pins shall extend two (2) inches into each brace and brace 
post. Two (2) strands of eight (8) gage galvanized wire shall be run as a brace 
diagonally from four (4) inches above ground line on each brace post to four 
(4) inches below the top of the other brace post. An extra loop shall be made 
around each post at the point of attachment and the wire firmly stapled to the 
post. These brace wires shall then be twisted until the assembly is rigid. 

Corner post assemblies shall be constructed as indicated on the standard 
fence details and the end post assemblies shall be composed of end posts and 
brace posts installed and braced as indicated for timber corner braces. 

At the option of the Contractor, timber line posts may be installed by 
tamping firmly in place in drilled or dug holes or by driving, provided the 
method of driving does not damage the posts or cause the posts to be deflected 
from line and plumb. All other timber posts shall be installed in drilled or dug 
holes and tamped firmly in place. Round timber posts installed in drilled or 
dug holes shall have the butt end placed downward. Timber line posts, which 
are to be driven, shall be machine pointed at the plant before being treated. 
The small end of driven round timber posts shall be pointed. 

Each strand of barbed wire shall be securely fastened to a corner post, end 
post, or intermediate braced post assembly by wrapping twice around the post 
and securing to that part of the same wire stretched between the posts. The 
remaining wire shall be cut off and the tie shall present a neat and workman- 
like appearance. 

Staples shall be set so as to hold the wire securely, but should not be buried 
in the post in such a manner as to severely nick or bend the wire. 


616.03.02 Standard Fence. Standard fencing shall be designated by 
types as follows: Metal posts—Type A; Wood posts—Type B; Combination 
metal and wood posts—Type C. The type of fence construction shall be as 
shown on the plans and indicated in the proposal. Posts shall be firmly set or 
driven into the ground and spaced as indicated on the plans. Each end, corner, 
and gate post shall be firmly braced ‘and shall be set in concrete when 
required. Posts shall be braced as indicated on the plans. 

Standard fencing will be designated not only by type, but also by a symbol 
indicating the fencing required. Thus (Type A-832-3B) will be used to 
designate a fence composed of metal posts, thirty-two (32) inch woven wire 
(farm fencing) and three (3) barbed wires; (Type C-726-4B) to designate a 
fence composed of a combination of metal and wood posts twenty-six (26) 
inch woven wire and four (4) barbed wires, etc. The figures 832, etc., when 
they appear in the symbol, correspond to design numbers set forth in the 
standard plan. 
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In general, in determining the post spacing, measurements will be made 
parallel to the slope of the natural ground, and all posts shall be placed in 
vertical position except in unusual locations where in the opinion of the 
Engineer it would be more satisfactory to place the posts perpendicular to the 
slope of the ground. All intervals shall be measured center to center of 
adjacent posts. 

Changes in line where the angle of deflection is thirty (30) degrees or more 
shall be considered as corners and corner posts shall be installed. Changes in 
line where the angle deflection is more than fifteen (15) degrees and less than 
thirty (30) degrees shall be considered as alignment angles and adjacent posts 
shall be made fast to the angle posts by means of wire, or if such method is 
impracticable in the opinion of the Engineer, such posts shall be braced as 
above specified for bracing gate, end, and corner posts. 

At all grade deflections and alignment angles where stresses tend to pull the 
posts from the ground, the fencing shall be snubbed or guyed at the critical 
point by means of a double strand of nine (9) gage galvanized wire connected 
to each horizontal line of barbed wire or to the top and bottom of wire mesh 
fabric, and to a deadman weighing approximately one hundred (100) pounds, 
buried in the ground not less than two (2) feet. The fencing shall be pulled 
snug close to the ground before being snubbed or guyed. 

Barbed wire and farm fence fabric (woven wire) shall be stretched taut and 
securely fastened to each post by means of suitable devices approved by the 
Engineer. 


616.03.03 Chain-Link Fence. All posts shall be of a total length of not 
less than the depth of the concrete footing as shown on the plans, plus the 
length required above ground. 

Changes in line where the angle of deflection 1s thirty (30) degrees or more 
shall be considered as corners and corner posts shall be installed. 

Between posts, chain-link fences shall be fastened to a bottom tension wire 
and a top tension cable. The bottom tension wire shall be at least seven (7) 
gage galvanized coil spring wire of good commercial wire. The top tension 
cable shall be at least three-eighths (7/s) inch diameter galvanized seven (7) 
strand cable conforming to the requirements of the current ASTM Designation 
A475 common grade. 

Line posts shall be spaced at not more than ten (10) foot intervals, measured 
from center to center of posts. In general, in determining the post spacing, 
measurements will be made parallel to the slope of the natural ground, and all 
posts shall be placed in a vertical position except in unusual locations where in 
the opinion of the Engineer it would be more satisfactory to place the posts 
perpendicular to the slope of the ground. 

All metal posts shall be set in Class A or AA Portland cement concrete 
footing crowned at the top to shed water. Depths of footings shall be as shown 
on the plans. 

End, corner, and gate posts shall be braced with galvanized braces used as 
compression members and galvanized steel truss rods with truss tighteners 
used as tension members. Line posts, at intervals of five hundred (500) feet, 
shall be braced and trussed in both directions as shown on the plans. 

The fabric shall be stretched taut and securely fastened to the posts, and 
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between posts the top edge of the fabric shall be fastened to the top tension 
cable and the lower edge fastened to the bottom tension wire. Tension cable 
and wire shall be stretched tight with truss tightener as shown on the plans. 
The bottom tension wire shall be installed on a straight grade between posts by 
excavating the high points of the ground and in no case will filling of 
depressions be permitted. 

The fabric shall be fastened to the end, corner, gate posts, and intermediate 
braced posts with one-fourth ('/4) by three-fourths (7/4) inch steel stretcher bars 
and not less than one-eighth (1/8) by three-fourths (7/4) inch steel stretcher bar 
bands placed at one (1) foot intervals, and to line posts tension cable and 
tension wires with tie wires or metal bands. Tie wires or metal bands shall be 
spaced on line posts at intervals of approximately fourteen (14) inches and on 
tension cables and tension wires approximately eighteen (18) inches. 

All posts shall be fitted with tops designed so as to fit securely over the 
posts, and carry the top tension cable, except that the top of the C-section 
posts may be open-slotted in such a manner as to securely hold the top tension 
cable in position without vertical movement. Such slotting shall allow removal 
and replacement of a post without disturbing the top tension cable. Tubular 
posts shall be fitted with watertight tops. 

The Cantractor may, at his option, use either pipe or C-section posts. 
However, the same post type shall be used for all chain-link fence. If the 
Contractor elects to use C-section line posts, corner or end posts may be 
either Type II terminal posts or two and three hundred seventy-five one- 
thousandths (2.375) inches outside diameter galvanized pipe weighing not less 
than three and sixty-five one-hundredths (3.65) pounds per foot. 


616.03.04 Reconstruct Fence. Reconstructed fences shall be carefully 
erected, using salvaged materials, and shall be similar in type to the original 
construction. Any new materials necessary to rebuild the fence shall be 
furnished by the Contractor, shall be of the same kind as those in the original 
fence, and the cost thereof shall be included in the contract price for the work. 
The resulting reconstructed fence shall be equal to or better than before 
removed. In reconstructed fences, the Department reserves the right to 
furnish the Contractor with such new materials as it deems advisable, and 
these materials shall be used in the reconstruction of the fence in lieu of 
salvage materials which they replaced. 


616.03.05 Gates. The width of drive gates shall be as shown on the 
plans and as indicated in the proposal and the height shall be suited to the 
fencing but shall not be more than seventy-two (72) inches nor less than forty- 
eight (48) inches. The wire mesh filler shall be rectangular or two (2) inch 
diamond mesh for standard fencing and chain-link fence fabric for chain-link 
fencing. 

Walk gates shall be three and one-half (3'/2) feet wide and of a height 
corresponding to the adjacent fence height. 

The gates shall be hung by steel or malleable iron hinges so designed as to 
securely fasten to the gate posts and permit the gate to swing back against the 
fence. 

Gates shall be provided with a combination steel or malleable iron catch and 
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locking-in attachment of approved design. A center rest with catch shall be 
provided where required. 
Missouri gates shall be constructed as shown on the standard plan. 


METHOD OF MEASUREMENT 


616.04.01 Measurement. The quantity of new fence measured for pay- 
ment will be the number of linear feet, exclusive of gates and cattle guards, 
complete and in place. 

The quantity of reconstructed fence measured for payment will be the 
number of linear feet, including used gates complete and in place. 

The quantity of new gates measured for payment will be the number of 
gates complete and in place. If more than one (1) size or type of gate is 
involved, separate measurement will be made for each size and type given. 

Missouri gates, regardless of width, shall be measured for payment as 
units. 

All measurements will be made in accordance with subsection 109.01, 
‘*‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


616.05.01 Payment. The accepted quantity of new and reconstructed 
fence measured as provided in subsection 616.04.01, “‘Measurement,”’ will 
be paid for at the contract unit price bid per linear foot for the types and sizes 
specified. 

The accepted quantity of new gates measured as provided in subsection 
616.04.01, ‘“Measurement,’’ will be paid for at the contract unit price bid per 
each for types and sizes specified. 

The above prices shall be full compensation for furnishing hardware, 
cement, concrete, framing, erecting, connecting fence, and all incidentals 
necessary to complete the work. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Ded ona Ueda As oh Sy tk lle la ian ol i Gn i a aS he Linear Foot 
(size)(@halmlinktBericete!, Fett inte eye ea Or Se) Ome fo Linear Foot 
(sizey Metal DriveiGate..-0 2). athe. 2 Ey 9 I ike Bt ies te ace OD coi Each 
CCU A AE ahs ly DP ME Tyce le DR PCIE DE SVE es A SR LINE Tere aoe ne cn ee Each 
CEOS CERN OEY Si) ot near eialiaet DARA IRENE ENE Ws Ie PO Re he one NC Cone nee Each 
CRIT RE EUTIIECE WY Ale Orage eet eet ee eee ee, eee, ee ee eee ee eee ee. Each 
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SECTION 617 


CATTLE GUARDS 


DESCRIPTION 


617.01.01 General. This work shall consist of furnishing and construct- 
ing standard steel cattle guards and cattle guard wings of the design and at 
points shown on the plans or ordered by the Engineer. 


MATERIALS 


617.02.01 Generali. All materials shall conform to the requirements 
specified in the following sections: 


Pottlonds@emoent\Goncrete rt 5 ig 268th oe a Pe ee ce ada Section 501 
OUDIODC INO COCA Bia tiie, Me bc aasa Tips ies  ainapnslle <a Sinyavigaccergsare- Fe pod sarees Section 505 
ite sl SUT ee ntegieti tri ats Selendabateegs ol 8 cenit an ony etl elataacmtedmennmn Retenenatatral Ibert Section 506 
PTATAW Ale. 8 oe Met oe ae. AMR Sy, TAMEAD Cem asene Sete ale Recents WS eee Section 723 
reer PCT Ey REE ie 2 Rae Ee ee Section 614 
POP ee A 9 oT A ne ied SB ede ORE a eh He, at We Mhes bh 4 Section 714 


Portland cement concrete shall be Class A or Class AA, unless otherwise 
provided. 

All hardware shall be galvanized steel. 

All lumber and timber shall be Douglas Fir, No. 2 joist and plank, or No. 1 
structural posts and timber. Any commercial grading rules that will provided 
material of an equal or greater stress value may ‘be used. 


CONSTRUCTION 


617.03.01 Earthwork. Structure excavation and backfill shall conform 
to the applicable requirements of Sections 206, ‘‘Structure Excavation,’ and 
207, ‘“Backfill.’’ 


617.03.02 General. Cattle guards shall be constructed in accordance 
with the details and dimensions shown on the plans. 

Concrete and metal reinforcement construction shall conform to the appli- 
cable requirements of Sections 502, “‘Concrete Structures,’ and 505, ‘‘Rein- 
forcing Steel,’’ respectively. 

Steel member connections shall be welded and the construction thereof shall 
conform to Section 506, ‘‘Steel Structures.”’ 

Structural steel for cattle guards shall be unpainted or may be given one (1) 
shop coat of primer after fabrication at the Contractor’s option. 

The wing posts and wheel guards shall be given a preservative treatment 
conforming to the requirements of Section 719, ‘*Timber Preservatives.”’ 
Treated timber and lumber is not to be painted. 

Timber and lumber shall be assembled and placed in conformance to the 
applicable requirements of Section 507, “‘Timber Structures.”’ 

Painting shall be in accordance with recognized high standards of workman- 
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ship and in conformance with the applicable requirements of Section 614, 
‘*Painting.”’ 
All untreated timber and lumber shall be painted as specified herein. 


METHOD OF MEASUREMENT 


617.04.01 Measurement. The quantity to be measured for payment will 
be the number of steel cattle guards or cattle guard wings complete and in 
place. If more than one (1) size of cattle guard is involved, separate measure- 
ment will be made of each size given. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


617.05.01 Payment. The accepted quantity of cattle guards measured as 
provided in subsection 617.04.01, “‘Measurement,”’ will be paid for at the 
contract unit price bid per each for the sizes specified. The cost of cattle guard 
wings shall be included in the contract unit price for cattle guards, however, 
where wings alone are required, they will be paid for at the contract unit price 
each for cattle guard wings. The above prices shall be full compensation for 
furnishing hardware, cement concrete, steel, timber and lumber, structure 
excavation and backfill, furnishing and applying paint, framing, erecting, 
adjusting fence, and all incidentals necessary to complete the work. 

All payments will be made in accordance with subsection 109.02, ‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
(size) Steel Cattle Guards, Oe eae ee cee de Each 
Cattle Goad Win ca colic a mesh a cel ee ee a ne Each 
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SECTION 618 


GUARDRAIL 


DESCRIPTION 


618.01.01 General. This work shall consist of furnishing and erecting 
new guardrail, breakaway cable terminals and additional guardrail beam 
elements required for constructing double beam rail, or reconstructing guard- 
rail previously removed, in conformity with these specifications and of the 
types and at the points shown on the plans or ordered by the Engineer. This 
item shall also consist of furnishing and installing reflector plates as shown on 
the plans. 

This work shall also include the furnishing and installation of galvanized 
guardrail (triple corrugations) in accordance with the plans, as stated herein 
and as directed by the Engineer. 

Guardrail quantities shown on the plans are approximate. As construction 
progresses the Engineer will review the need for guardrail and will, at the 
completion of this review, provide the Contractor with the revised amount of 
guardrail required. Should the Contractor elect to order guardrail materials 
prior to receiving this revised list from the Engineer he shall be completely 
responsible for furnishing the amount of guardrail and appurtenances required 
by said list. Should additional quantities be required to meet the requirements 
of the list there shall be no additional compensation allowed above the unit 
price bid and no compensation shall be allowed for surplus materials in excess 
of the requirements of the list. 


MATERIALS 


618.02.01 General. All material shall conform to the requirements 
specified in the following sections: 


PIMMDOT AAA. ttt Met ten be bee Tb ote tg hed Ee Ble ARATE FP OE AL rh Hey ot Hey Section 718 
Timben Preservatives tk! te le Tien oe 7 EE UR) eS Section 719 
Use SURAT GVW SSCs poem cemite ons emma sateen. baihielenunesneal Paleoediint ania ENP AeA IE A OR, I SEA Section 720 
aby aMUZ TS, AE ad bee eee acerca ates neue Mes, en eam lpn Geb 4 Seen Section 715 


Except as hereinafter provided, the Contractor shall have the option of 
using wood or metal posts and blocks. The exception to the foregoing is that 
the use of wood posts is mandatory for ‘‘breakaway cable terminal’’ as shown 
on Standard Plan Sheet No. R-8.1.6. 

Except as provided above, the type of post selected shall be used for the 
entire project and a combination of wood and metal posts shall not be allowed. 

Except as hereinafter provided, metal posts, blocks, and brackets shall 
conform to the details shown on the pians. All metal posts, blocks, and 
brackets shall be galvanized after fabrication in accordance with Section 715 
of these specifications. 

Wood guardrail posts and blocks shall be rough construction grade and shall 
comply with the grading requirements of subsection 718.03.02. 
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Each wood post and block, after fabrication, shall be given a preservative 
treatment by pressure processes with one (1) of the following in accordance 
with the provisions of Section 615, ‘‘Preservative Treatments for Timber.”’ 

The minimum retention of preservative in pounds per cubic foot of wood 
shall be as follows: 

(a) Creosote—eight (8) pounds. 

(b) Creosote-Petroleum—eight (8) pounds. 

(c) Pentachlorophenol—five-tenths (0.5) pounds. 


618.02.02 Reflectors. Reflector plates shall be constructed and erected 
on all guardrail in accordance with the details shown on the plans. 

The spacing of the reflector plates to be erected on the spacer blocks for 
guardrail installations shall be the same as for guide posts as shown on 
Standard Plan Sheets No. R-8.1.1 and No. R-9.1.1. 

The color of the reflector plates shall be as noted on Standard Plan Sheet 
No. R-9.1.1. 


CONSTRUCTION 


618.03.01 General. Unless otherwise specified, guardrail shall be con- 
structed with either treated Douglas Fir, West Coast Hemlock, or Western 
Larch posts, beam-type plates and fittings, as shown on the plans. Post 
spacing shall be as shown and guardrails shall be constructed in accordance 
with the design shown on the plans. The use of more than one (1) type of 
guardrail on a single project will not be approved unless so provided in the 
special provisions or appearing as a contract item in the proposal. 

Posts shall be set plumb, except on superelevated curves where they shall be 
set perpendicular to the roadbed. Front faces of posts shall form a straight 
line, except on curves where they shall be a uniform distance from the 
centerline of the roadway. Post holes shall be backfilled in layers with 
approved material thoroughly rammed with an iron tamping tool in such 
manner as not to displace the bottom of posts from correct alignment. 

Guardrail beam elements may be furnished in twelve and one-half (1212) 
foot or twenty-five (25) foot lengths at the option of the Contractor. 

Workmanship shall be first class in all respects and framing shall be done 
and fittings attached in such manner that the rail, after erection, shall be true 
to line and grade and shall have the proper tension in the rail plates. Care shall 
be taken to prevent the disturbance of posts during the erection of the rail, 
and, when necessary, temporary braces shall be installed to insure against post 
displacement. 


618.03.02 Blank. 


618.03.03 Galvanized Guardrail. The guardrail beam elements and 
end sections shall be galvanized. Galvanizing shall be performed after fabri- 
cation. Fabrication shall include all operations such as shearing, cutting, 
punching, forming, drilling, milling, and bending. 

Galvanized surfaces that are abraded or damaged at any time after the 
application of the zinc coating shall be repaired by thoroughly wire brushing 
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the damaged areas and removing all loose and cracked coating, after which 
the cleaned areas shall be painted with two (2) coats of paint, high zinc dust 
content, conforming to the requirements of Federal Specification MIL-P- 
21035. 
All exposed surface of the metal guardrail that has become soiled shall be 
cleaned, at the expense of the Contractor, as required by the Engineer. 
Galvanized guardrail shall not be painted. 


618.03.04 Reconstructed Guardrail. Reconstructed guardrail shall be 
carefully erected using salvaged materials and shall be similar in type to the 
original construction. Any new materials necessary to rebuild the guardrail 
shall be furnished by the Contractor, shall be of the same kind as those in the 
original, if available, and the cost thereof shall be included in the contract 
price for the work. The Department reserves the right to furnish the Contrac- 
tor with such materials as it deems advisable, and these materials shall be 
used in the reconstruction of the guardrail in lieu of salvage materials which 
they replaced. 


METHOD OF MEASUREMENT 


618.04.01 Measurement. The quantity of new or reconstructed guard- 
rail measured for payment will be the number of linear feet measured along 
the front face of the rail between centers of posts complete and in place. 
Breakaway cable terminals, guardrail-bridge rail connections, or guardrail- 
barrier rail connections, measured as provided in this subsection, shall not be 
included in the linear foot measurement of new or reconstructed guardrail. 

The additional guardrail beam elements required to construct the double 
beam rail at locations shown on the plans shall be measured for payment by 
the linear foot measured along the face of the additional rail between centers 
of end posts. 

Breakaway cable terminals will be measured for payment as units. The units 
shall include the end section, the first two (2) posts and the W-beam element. 
Attention is further directed to the drawing ‘“‘bid item—breakaway cable 
terminal’’ on Standard Plan Sheet No. R-8.1.6, which further depicts the unit 
of measurement. 

The quantity of guardrail-bridge rail or guardrail-barrier rail connections 
will be measured for payment as units. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


618.05.01 Payment. The accepted quantity of new and reconstructed 
guardrail measured as provided in subsection 618.04.01, ‘“‘Measurement,”’ 
will be paid for at the contract unit price bid per linear foot. 

The above prices shall be full compensation for furnishing hardware, 
reflectors, erecting, galvanizing, and all incidentals necessary to complete the 
work. 

The accepted quantity of ‘‘(type) Guardrail Beam Elements’’ measured as 
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provided above will be paid for at the contract unit price bid per linear foot of 
double beam rail, which price shall be full compensation for furnishing all 
labor, materials, tools, equipment and incidentals, and for doing all work 
involved in constructing the double beam rail complete in place. 

Breakaway cable terminal will be paid for at the contract unit price bid per 
each, which payment shall be considered full compensation for the end 
section terminal element, twelve (12) foot six (6) inch rail element, terminal 
connector, cable, fittings, anchor plate, posts, bolts, nuts, washers, structure 
excavation, concrete, reinforcement, polystyrene foam sheeting, and for 
doing all the work involved to install the breakaway cable terminal complete 
in place in the accepted work. 

The accepted quantity of ‘‘Guardrail-Bridge Rail Connections’’ or 
‘*Guardrail-Barrier Rail Connections’’ will be paid for at the contract unit 
price bid per each and shall include the terminal connector, the twelve (12) 
foot six (6) inch guardrail panel and all spacer blocks and hardware and for 
doing all work involved to install the guardrail-bridge rail or guardrail-barrier 
rail shall be measured and paid for in accordance with Section 502, “‘Concrete 
Structures.”’ 

It shall be understood and agreed that the use of wood or steel posts and 
blocks and the use of a heavier steel beam are provided solely for the 
Contractor’s convenience and there shall be no adjustment in the contract unit 
price bid per linear foot for guardrail due to these options. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Galvamzed: Guardrail Jas SU as. 2 EO TO a) ee eee Linear Foot 
Galvanized Guardrail, (TriplesCorrugations) x90 en cierto Linear Foot 
ReconstractGuardraibacn Sitti t to nip ol BO) Sadek Ole ah ee Ried AR eek TEE Linear Foot 
(type) Cruardrall Beat Feet aoc kiko an eee ee Linear Foot 
Breakaway Cable Terminal... e.eesceceeeeoeoeeeenees pth ot eth. cd phot ei fe OARS. 3, talents poled dts Each 
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SECTION 619 


OBJECT MARKERS AND GUIDE POSTS 


DESCRIPTION 


619.01.01 General. This work shall consist of furnishing and installing 
object markers and guide posts of the design and at locations shown on the 
plans or established by the Engineer. 


MATERIALS 


619.02.01 General. Materials shall conform to the requirements speci- 
fied in Section 721, ‘‘Object Markers and Guide Posts.”’ 


CONSTRUCTION 


619.03.01 ‘General. Target members and reflectors appropriate to the 
color involved shall be assembled, fastened, set, and aligned in accordance 
with the details and dimensions shown on the plans. All fastenings shall be 
tight. 

Object markers shall be assembled, fastened, set, and aligned in accordance 
with the details and dimensions shown on the plans. Reflectors shall be 
installed when required as indicated. The exact locations will be determined 
by the Engineer. 


619.03.02 Reset. Reset object markers and guide posts shall be carefully 
erected, using salvaged materials, and shall be similar in type to the original 
construction. Any new materials necessary to rebuild the markers shall be 
furnished by the Contractor, shall be the same kind as those in the original, if 
available, and the cost thereof shall be included in the contract price for the 
work. The Department reserves the right to furnish the Contractor with such 
new materials as it deems advisable, and these materials shall be used in the 
resetting of the markers in lieu of salvage materials which they replaced. 


METHOD OF MEASUREMENT 


619.04.01 Measurement. The quantity of new or reset object markers 
or guide posts measured for payment will be the number of markers or guide 
posts ordered by the Engineer and placed by the Contractor. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


619.05.01 Payment. The accepted quantity of new and reset object 
markers and guide posts measured as provided in subsection 619.04.01, 
‘“Measurement,’’ will be paid for at the contract unit price bid per each, 
which price shall be full compensation for furnishing hardware, erecting, and 
incidentals necessary to complete the work. 
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When the Engineer orders guide posts placed for the protection of the 
public traffic, and such order is prior to the time the Contractor would 
normally install them, and some posts subsequently are damaged by public 
traffic, the Contractor shall replace the damaged posts with new ones and 
receive compensation at the contract unit bid price for both the damaged posts 
and the ones replaced. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.’ 

Payment will be made under: 


Pay Item Pay Unit 
UTE POSES oa carer sac ae ae at can tao cS a ia lg ls i 8 ton ee Each 
|S ohoves te CRs Cell og 0 sarees Neen ch sls Atria Aimee een. no oemcunieeinbaieene eat stebinl acl ais ied bose BEY bin tle hele a uA Each 
Object" MarkerssT 7 per | cath ae eT ek he ee ee Se Pee ek A De ee Each 
Olyect Markers, (iyipe 20k. 5 See ee ee al che see a ee anne eee Wes Each 
Object iMankers,, Dype.3.ctt Gal FMA De tet 7? oft Fhe ie To Od Od Deo BA ale ee ea Each 
Reset ODE CL Mark CEs ici tects i ie AR I | ae ale eae Each 
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SECTION 620 


RIGHT OF WAY MARKERS 


DESCRIPTION 


620.01.01 General. This work shall consist of furnishing and erecting 
right of way markers conforming to these specifications and of the design 
shown on the plans or ordered by the Engineer. 


MATERIALS 


620.02.01 General. Right of way markers shall consist of metal posts 
and metal plates conforming to the requirements of Standard Plan Sheet No. 
R-9.2.1 and the post shall be galvanized after fabrication. 


CONSTRUCTION 


620.03.01 General. Right of way markers shall be constructed in 
accordance with the details and dimensions shown on the plans. The markers 
shall be set plumb. 

The exact location of posts will be staked by the Engineer. 


METHOD OF MEASUREMENT 


620.04.01 Measurement. The quantity of right of way markers mea- 
sured for payment will be the number of markers complete and in place. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.’ 


BASIS OF PAYMENT 


620.05.01 Payment. The accepted quantity of right of way markers 
measured as provided in subsection 620.04.01, ‘‘Measurement,”’ will be paid 
for at the contract unit price bid per each. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
1D ba bac) aay fgg eh 2. apatite lh tinier Phan oral a Ringcakns Mand catenin anni ihe esas ol nda Athes, Pinu’ Each 
17 
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SECTION 621 


MONUMENTS 


DESCRIPTION 


621.01.01 General. This work shall consist of furnishing and installing 
Portland cement concrete reference monuments and metal marker posts of the 
design and at locations shown on the plans or ordered by the Engineer. 

This work shall also consist of furnishing and installing Portland cement 
concrete survey monument bases complete with galvanized pipe risers and 
either welded steel or cast iron covers, all as indicated on the plans and as 
directed by the Engineer. 

Bronze disks furnished by the Department shall be installed in the monu- 
ments. 


MATERIALS 


621.02.01 General. Materials shall conform to the requirements speci- 
fied in the following sections: 


eT CEM (Qe 2: a Ut ionh ate OY) TC i of once ere cen ee one, | meee mmEt Sec emie sae Sm Meneses Semen eee Section 501 
[Ee os CA A i ear een intel git nm” ricoh. Mia Rien teniatartne att Wh Senne Section 724 


The six (6) inch galvanized steel pipe riser for survey monuments shall 
conform to the requirements of ASTM Designation A120, Schedule 40. 

Steel used in the fabrication of the welded steel cover for survey monuments 
shall conform to the requirements of ASTM Designation A36. Welding shall 
conform to the requirements of Section 506 of these specifications. 

The cast iron cover for survey monuments shall conform to the require- 
ments of subsection 712.03.02 of these specifications. 


CONSTRUCTION 


621.03.01 Installation. Monuments shall be constructed of Class A or 
AA Portland cement concrete, in accordance with the applicable provisions of 
Section 502, “‘Concrete Structures.’’ 

Reference monuments shall be set to assist in reestablishment of the cen- 
terline for future use and shall be set at the beginning and end of each project, 
at the beginning and end of each curve, and approximately one-half ('/2) mile 
apart on long tangents. 

Reference monuments, located as outlined above, shall be established 
outside construction limits, and the exact location will be that determined by 
the Engineer. 

A hole just large enough for the reference monument shall be excavated for 
the required depth. If solid rock is reached before the required depth is 
reached, the monument may be built on this instead of being built to its full 
depth. This hole shall be filled with the concrete. When the concrete has set 
sufficiently, the bronze disk shall be installed in the exact position required by 
the Engineer. 
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Metal marker posts for reference monuments shall be ‘*T’’ rail steel fence 
posts complete with an anchor and not less than five (5) feet in length, 
weighing not less than one and three-tenths (1.3) pounds per foot. The posts 
shall be galvanized or painted with anti-corrosive paint. The posts shall be 
driven to the depths indicated or ordered and shall be located adjacent to the 
reference monument. 

Survey monuments shall be set at locations shown on the plans as directed 
by the Engineer. Marker posts are not required. 


METHOD OF MEASUREMENT 


621.04.01 Measurement. The quantity of reference monuments or sur- 
vey monuments measured for payment will be the number of units complete 
and in place. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.’’ 


BASIS OF PAYMENT 


621.05.01 Payment. The accepted quantity of monuments measured as 
provided in subsection 621.04.01, “‘Measurement,’’ will be paid for at the 
contract unit price bid per each, which price shall include concrete, metal 
marker posts, pipe risers and covers, excavation, backfill, and disposing of 
any surplus material. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Reference Monument$izjuer..nnels cn apa. ceee tte Ste are eee bere ee ok eee Each 
SiLEVe MI GnUINe nts 20 iu el Rl ee ee ee, een me Each 
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SECTION 623 


SIGNALS AND LIGHTING 


DESCRIPTION 


623.01.01 General. Electrical work shall consist of furnishing and 
installing, modifying or removing one (1) or more traffic signals, flashing 
beacon systems, highway lighting systems, sign illumination systems, traffic 
count stations, electrical equipment in structures, falsework lighting, partial 
installations for future systems, or combinations thereof, all as shown on the 
plans, and as specified in these specifications and the special provisions. 

The locations of signals, beacons, standards, lighting fixtures, signs, con- 
trols, services, and appurtenances shown on the plans are approximate and the 
exact locations will be established by the Engineer in the field. 

All materials furnished and used shall conform to the provisions in Section 
106, ‘‘Control of Materials.’ The materials shall be manufactured, handled, 
and used in a workmanlike manner to insure completed work in accordance 
with the plans, specifications, and special provisions. 

All systems shall be complete and in satisfactory operating condition at the 
time of acceptance of the contract. 

Where an existing system is to be modified, the existing material shall be 
reused in the revised system, removed, salvaged, and stockpiled or abandoned 
as shown on the plans, as specified in the special provisions or as directed by 
the Engineer. 


623.01.02 Regulations and Code. All electrical equipment shall con- 
form to the standards of the National Electrical Manufacturers Association 
(NEMA), the Underwriters’ Laboratories, Inc. (UL), or the Electronic Indus- 
tries Association (EIA), wherever applicable. In addition to the requirements 
of the plans, these specifications, and the special provisions, all materials and 
workmanship shall conform to the requirements of the National Electrical 
Code, hereinafter referred to as the Code; Rules for Overhead Electrical Line 
Construction, the Public Service Commission; Standards of the American 
Society for Testing and Materials (ASTM); American National Standards 
Institute (ANSI); International Municipal Signal Association (IMSA); Illumi- 
nation Engineering Society (IES); Rural Electrification Association (REA); 
and any local ordinances which may apply. 

Wire sizes shall be based on American Wire Gage (AWG). 


623.01.03 Equipment List and Drawings. Unless otherwise permitted 
in writing by the Engineer, the Contractor shall, within fifteen (15) days 
following approval of the contract, submit to the Engineer for approval a list 
of equipment and materials which he proposes to install. The list shall be 
complete as to name of manufacturer, size, and identifying number of each 
item. The list shall be supplemented by such other data as may be required, 
including scale drawings of cabinets showing location and spacing of shelves, 
terminal blocks, and equipment, including dimensioning. All of the above 
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data shall be submitted in triplicate for review. Where electrical equipment is 
constructed as detailed on the plans, the submission of detailed drawings and 
diagrams will not be required. 

Where a basic controller cabinet wiring diagram is provided, circuit dia- 
grams for detector plug connections, peripheral equipment, and external 
solid-state logic shall be provided. 

The Contractor shall furnish to the Engineer for transmittal to the maintain- 
ing agency one (1) reproducible film positive with silver base, and one (1) 
copy thereof, of the cabinet schematic wiring diagram for each controller 
cabinet furnished. The diagrams shall show the location of the installation and 
shall list all equipment installed in each cabinet. In addition, for each signal 
installation, the Contractor shall furnish an intersection sketch showing poles, 
detectors, field wire connection terminals, and phasing as shown on the plans. 
One (1) copy of the controller cabinet diagram and the intersection and phase 
diagram as reviewed by the Engineer shall be placed in a heavy duty plastic 
envelope with side opening, and attached to the inside of the door of each 
controller cabinet. 

All schematic wiring diagrams of the controllers and auxiliary equipment, 
all cabinet diagrams, and all operation manuals shall be submitted at the time 
the controllers are delivered for testing or, if ordered by the Engineer, 
previous to purchase. This diagram shall show in detail all circuits and parts. 
Such parts shown thereon shall be identified by name or number and in such 
manner as to be readily interpreted. 


623.01.04 Warranties, Guarantees, and Instruction Sheets. Manu- 
facturers’ warranties and guarantees furnished for materials used in the work 
and instruction sheets and parts lists supplied with materials shall be delivered 
to the Engineer prior to acceptance of the project. 


623.01.05 Maintaining Existing and Temporary Electrical Systems. 
Existing electrical systems (traffic signal, ramp metering, highway and street 
lighting, flashing beacon, and sign illumination), or approved temporary 
replacements thereof, shall be kept in effective operation for the benefit of the 
travelling public during the progress of the work, except when shutdown is 
permitted to allow for alterations or final removal of the systems. The traffic 
signal shutdowns shall be limited to periods during normal working hours, or 
shall be as specified in the special provisions. Lighting system shutdowns 
shall not interfere with the regular lighting schedule, unless otherwise permit- 
ted by the Engineer. The Contractor shall notify the Engineer prior to 
performing any work on existing systems. 

The local traffic enforcement agency and the traffic signal maintenance 
agency shall be notified prior to any operational shutdown of a traffic signal 
system. 

State or local forces will continue operation and maintenance of existing 
electrical facilities. The State or local authorities will furnish electrical energy 
for operation and will repair or replace damaged facilities. 

Where damage is caused by the Contractor’s operations, the Contractor 
shall, at his expense, repair or replace damaged facilities promptly in accord- 
ance with these specifications. Should the Contractor fail to perform the 
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required repairs or replacements, the cost of performing such repairs or 
replacements will be deducted from any moneys due or to become due the 
Contractor. 

The exact location of existing conduit runs and pull boxes shall be ascer- 
tained by the Contractor before using equipment that may damage such 
facilities or interfere with any system. 

Where roadways are to remain open to traffic and existing lighting systems 
are to be modified, the lighting systems shall remain in operation and the final 
connection to the modified circuit shall be made so that the modified circuit 
will be in operation by nightfall of the same day. 

Temporary electrical installations shall be kept in effective operation until 
the temporary installations are no longer required for the travelling public. 
Removal of temporary installations shall conform to the provisions in subsec- 
tions 623.03.15, 623.03.16, and 623.03.17, ‘Salvaging and Reinstalling or 
Stockpiling Electrical Equipment.”’ 

These provisions will not relieve the Contractor in any manner of his 
responsibilities as provided in subsection 107.11, “‘Responsibility for Dam- 
age,’ and subsection 107.16, ‘‘Contractor’s Responsibility for the Work and 
Materials.”’ 

A temporary overhead cable system may be used for the existing signal 
system circuitry in lieu of maintaining the underground installations during 
construction. 

Where an existing system is being modified, work not shown on the plans or 
specified in the special provisions and which is considered by the Engineer as 
necessary to keep all or any part of the existing system in effective operation 
shall be considered as included in the prices paid for the systems, or units, 
therefor no additional compensation will be allowed. 


623.01.06 Scheduling of Work. Work shall be so scheduled that each 
traffic signal, highway lighting, and sign illumination system shall be com- 
pleted and ready for operation prior to opening the corresponding section of 
the roadway to traffic. 

Traffic signals shall not be placed in operation for use by public traffic 
without the energizing of street lighting at the intersection to be controlled if 
street lighting exists or is being installed in conjunction with the traffic 
signals. 

Traffic signals shall not be placed in operation until the roadways to be 
controlled are open to public traffic, unless otherwise directed by the Engi- 
neer. 

Highway lighting and traffic signals shall not be placed in operation, 
including flashing operation, prior to commencement of the functional test 
period specified in subsection 623.02.14, ‘‘Field Tests,’ unless ordered 
otherwise by the Engineer. 

Conductors shall not be pulled into conduit until pull boxes are set to grade, 
crushed rock sumps installed, mortar placed around conduit, concrete bottom 
of pull boxes placed, and metallic conduit bonded. 

Unless otherwise directed by the Engineer, traffic signals at new locations 
shall be placed on flashing operation for a minimum of twenty-four (24) hours 
prior to normal operation. 
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In vehicular undercrossings, soffit lights shall be placed in operation as soon 
as practicable after falsework has been removed from the structure. Lighting 
for pedestrian structures shall be placed in operation prior to opening the 
structure to pedestrian traffic. 

If the Engineer orders soffit lights or lighting for pedestrian structures 
placed in operation before permanent power service is available, the cost of 
installing and removing temporary power service will be paid for as extra 
work as provided in subsection 104.03, ‘“‘Extra Work.”’ 


623.01.07 Safety Precautions. Before starting work on existing series 
street lighting circuits, the Contractor shall obtain daily a safety circuit 
clearance from the serving utility. Bypass switch plugs shall be pulled and 
‘‘Men at Work’’ signs posted at switch boxes before any work is done. 


623.01.08 Definitions. The following definitions pertain only to Section 
623, ‘‘Signals and Lighting.”’ 

Actuation. The operation of any type of detector. 

Clearance Interval. The interval(s) from the end of the right of way of one 
(1) phase to the beginning of a conflicting phase. 

Controller. The complete electrical mechanism for controlling the opera- 
tion of a traffic signal. A controller consists of a controller unit and all 
auxiliary equipment housed in a weatherproof cabinet. 

Controller Unit. The basic timing unit of a traffic signal controller with its 
manually variable sequence and timing controls. 

Detector for Traffic Actuation. A device by which vehicles or pedestrians 
are enabled to register their presence with a traffic actuated signal controller. 

Magnetic Vehicle Detectors. A detector installed in or near the roadway, 
capable of being actuated by the induced voltage caused by the passage of a 
vehicle through the earth’s magnetic field. 

Magnetometer Vehicle Detector. A detector installed in or near the road- 
way, capable of being actuated by the magnetic disturbance caused by the 
passage or presence of a vehicle. 

Inductive Loop Detector. A detector installed in the roadway capable of 
being actuated by the change of inductance caused by a vehicle passing over or 
standing over the loop. 

Pedestrian Detector. A detector, usually of the push button type, installed 
near the roadway and capable of being operated by hand. 

Pressure-Sensitive Vehicle Detector. A detector installed in the roadway 
capable of being actuated by the pressure of a vehicle passing over its surface. 

Electrolier. The complete assembly of pole, mast arm, luminaire, ballast, 
and lamp. 

Extensible Portion. That portion of the green interval on an actuated phase 
following the initial portion which may be extended, for example, by traffic 
actuation. 

Extension Limit. The maximum time for which actuations on any traffic 
phase may retain the right of way after actuation on an opposing traffic phase, 
after the initial portion has been timed out. 

Flashing Feature. A device which, when operated, discontinues normal 
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signal operation and causes the flashing of any predetermined combination of 
signal lights. 

Initial Portion. The first part of the green interval which is timed-out or 
separately controlled by a traffic-actuated controller before the extendible 
portion of the interval takes effect. 

Interval. Any one (1) of the several divisions of the time cycle during 
which signal indications do not change. 

Interval Sequence. The order of appearance of signal indications during 
successive intervals of a time cycle. 

Luminaire. The assembly which houses the light source and controls the 
light emitted from the light source. Luminaires consist of hood (including 
socket), reflector, glass globe or refractor, and ballast. 

Lighting Standard. The pole and mast arm which support the luminaire. 

Major Street. The roadway approach or approaches at an intersection 
normally carrying the major volume of vehicular traffic. 

Manual Operation. The operation of a signal controller by means of a 
hand-operated switch. 

Minimum Period. In semi-traffic-actuated controllers, the shortest time 
for which the right of way shall be given to the approaches not having 
detectors. 

Minor Street. The roadway approach or approaches at an intersection 
normally carrying the minor volume of vehicular traffic. 

Passage Period. The time allowed for a vehicle to travel at a selected speed 
from the detector to the nearest point of conflicting traffic. 

Pedestrian Phase. A traffic phase allocated to pedestrian traffic which may 
provide a right of way pedestrian indication either concurrently with one (1) 
or more vehicular phases, or to the exclusion of all vehicular phases. 

Preemption. The transfer of normal control of signals to a special signal 
control mode. 

Pretimed Controller Unit. An automatic control device for supervising the 
operation of traffic control signals in accordance with a pretimed cycle and 
divisions thereof. 

Recall Switch. A manual switch in a traffic-actuated controller which will 
cause the automatic return of the right of way to a street regardless of the 
absence of actuation on that street. 

Rest. The interval portion of a phase when present timing requirements 
have been completed. 

Right of Way. The privilege of the immediate use of the highway. 

Signal Face. That part of a signal head provided for controlling traffic in a 
single direction and consisting of one (1) or more lenses. Turning indications 
may be included in a signal face. 

Signal Head. An assembly containing one (1) or more signal faces. 

Signal Indication. The illumination of a traffic signal lens or equivalent 
device, or of a combination of several lenses or equivalent devices at the same 
time. 

Split. A division of the cycle length allocated to each of the various phases 
(normally expressed in percent). 

Time Cycle. The number of seconds required for one (1) complete revolu- 
tion of the timing dial or complete sequence of signal indications. 
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Traffic-Actuated Controller Unit. A controller assembly for supervising 
the operation of traffic control signals in accordance with the varying demands 
of traffic as registered with the controller by detectors. 

Traffic Phase (Traffic Movement). Those right of way and clearance 
intervals in a cycle assigned to any independent movement(s) of traffic. 

Unit Extension. The minimum time, during the extendable portion, for 
which the right of way must remain on any traffic phase following an actuation 
on that phase, but subject to the extension limit. 

Vehicle. Any motor vehicle normally licensed for highway use by the 
State of Nevada. 

Visor (Hood). That part of a signal section which protects the lens face 
from direct ambient light. 


MATERIALS AND INSTALLATION 


623.02.01 General. Where existing systems are to be modified, the 
existing materials shall be incorporated in the revised system, salvaged, or 
abandoned as specified. 


623.02.02 Foundations. Foundations for posts, standards, pedestals, 
and controller bases shall be Class A or Class AA Portland cement concrete. 
Portland cement concrete shall conform to the provisions in Section 501, 
‘*Portland Cement Concrete.”’ 

Foundations shall be placed “‘in the solid’”’ and monolithic where practica- 
ble. For posts, standards, and pedestals not on structures, the top two (2) 
inches of the concrete foundation shall be placed after the post, standard, or 
pedestal is in proper position. The exposed portions of the foundation shall be 
formed to present a neat appearance. 

After each post, standard, or pedestal on structures is in proper position, 
grout shali be placed under the base plate. The exposed portions shall be 
formed to present a neat appearance. Grout shall consist of one (1) part by 
volume of Portland cement and three (3) parts of clean sand, shall contain 
only sufficient moisture to permit packing, and shall be cured by keeping it 
damp for three (3) days. 

Forms shall be true to line and grade. Tops of foundations for posts and 
standards, except special foundations, shall be finished to curb or sidewalk 
grade or as directed by the Engineer. Forms shall be rigid and securely braced 
in place. Conduit ends and anchor bolts shall be placed in proper position and 
proper height, and shall be held in place by means of a template until the 
concrete sets. 

Anchor bolts, anchor bars, or studs and nuts shall conform to the specifica- 
tions of ASTM Designation A307 and shall be provided with two (2) nuts and 
two (2) washers each. Anchor bolts, nuts, and washers shall be galvanized in 
accordance with the requirements of ASTM Designation A153. 

Plumbing of standards shall be accomplished by adjusting nuts before 
grouting or before the foundation is finished to final grade. Shims or other 
similar devices for plumbing or raking of posts, standards, or pedestals will 
not be permitted. 

Both forms and ground which will be in contact with the concrete shall be 
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thoroughly moistened before placing concrete. Forms shall not be removed 
until the concrete has thoroughly set. 

Ordinary surface finish, as specified in subsection 502.03.18, ‘‘Ordinary 
Surface Finish,’ shall be applied to exposed surfaces of concrete. 

Where obstructions prevent the construction of a planned foundation, the 
Contractor shall construct an effective foundation satisfactory to the Engineer. 

The foundation shown on the plans shall be extended if conditions require 
additional depth, and such additional work, if ordered by the Engineer, will 
be paid for as extra work as provided in subsection 104.03, ‘“‘Extra Work.”’ 

Unless otherwise shown on the plans, all standards to be relocated shall be 
provided with new foundations and anchor bolts of the proper type and size. 

Posts, poles, standards, and pedestals, except concrete pedestals cast in 
place, shall not be erected until the foundation has set at least seventy-two 
(72) hours, and shall be plumbed or raked, as directed by the Engineer. 

In unpaved areas, a raised pad of Portland cement concrete of the size 
shown on the plans shall be placed in front of each controller cabinet. 

When a foundation is to be abandoned in place, the top of foundation, 
anchor bolts, and conduits shall be removed to a depth of five-tenths (0.5) foot 
below surface of sidewalk or unimproved ground. The resulting hole shall be 
backfilled with material equivalent to the surrounding material. 


623.02.02A Excavating and Backfilling. The excavations required for 
the installation of conduit, foundations, and other appurtenances shall be 
performed in such a manner as to avoid any unnecessary damage to street, 
sidewalks, landscaping, and other improvements. The trenches shall not be 
excavated wider than necessary for the proper installation of the electrical 
appurtenances and foundations. Excavation shall not be performed until 
immediately before installation of conduit and other appurtenances. The 
material from the excavation shall be placed in a position that will not cause 
damage or obstruction to vehicular and pedestrian traffic nor interfere with 
surface drainage. 

Unless otherwise permitted in writing by the Engineer, all surplus exca- 
vated material shall be removed and disposed of within forty-eight (48) hours 
outside the highway right of way in accordance with the provisions in 
subsection 107.14, ‘‘Disposal of Material Outside the Highway Right of 
Way.”’ 

The excavations shall be backfilled in conformance with the provisions in 
Section 207, “‘Backfill.’’ 

Excavations after backfilling shall be kept well filled and maintained in a 
smooth and well-drained condition until permanent repairs are made. 

All excavations shall be filled, and sidewalks, pavement, and landscaping 
restored at each intersection prior to excavating at any other intersection, 
unless otherwise permitted by the Engineer. 

Excavations in the street or highway shall be performed in such a manner 
that not more than one (1) traffic lane is restricted in either direction at any 
time. 


623.02.03 Removing and Replacing Improvements. Improvements 
such as sidewalks, curbs, gutters, Portland cement concrete and asphalt 
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concrete pavement, base material, lawns, and plants, and any other improve- 
ments removed, broken, or damaged by the Contractor’s operations, shall be 
replaced or reconstructed with the same kind of material as found on the work 
or with materials of equal quality. The new work shall be left in a serviceable 
condition satisfactory to the Engineer. 

Whenever a part of a square or slab of existing concrete sidewalk or 
driveway is broken or damaged, the entire square or slab shall be removed and 
the concrete reconstructed as above specified. 

The outline of all areas to be removed in Portland cement concrete side- 
walks and driveways and in pavements shall be cut to a minimum depth of one 
and one-half (1'/2) inches with an abrasive type saw prior to removing the 
sidewalk, driveways, and pavement material. The cut for the remainder of the 
required depth may be made by a method satisfactory to the Engineer. Cuts 
shall be neat and true with no shatter outside the removal area. 


623.02.04 Standards, Steel Pedestals, and Posts. Standards for traffic 
signals and highway lighting and steel pedestals for cabinets and other similar 
equipment shall be located as shown on the plans. Workmanship and finish 
shall be equal to the best general practice of metal fabrication shops. All 
welding shall conform to AWS D2.0, “‘Specifications for Welded Highway 
and Railway Bridges,’ and to the requirements in this section. 

Type 1-A and Type 1-B standards shall be used for post-top mounting of 
traffic signals with or without bracket mounted signals as shown on the plans. 

Type 5, Type 10, Type 30, Type 40, and Type 49 standards shall be used 
for mast arm mounting of traffic signals without luminaires and with or 
without bracket mounted traffic signals. 

Type 6, Type 20, Type 28, Type 35, Type 42, Type 44, Type 45, and Type 
50 standards shall be used for mast arm mounting of both luminaires and 
traffic signals and with or without bracket mounted traffic signals. 

Type 7, Type 14, and Type 16 standards shall be used for mast arm 
mounting of luminaires with or without bracket mounted traffic signals. 

Type 1-A and Type 1-B standards and steel pedestals for controller 
cabinets shall be constructed of No. 11 or heavier U.S. Standard Gage steel or 
four (4) inch standard pipe or conduit, with the top designed for post-top slip- 
fitter. 

Standard pipe shall conform to the specifications of ASTM Designations 
A53 or A120. 

All ferrous metal parts of standards, fifteen (15) feet and longer, shall 
conform to the details shown on the plans and the following requirements: 

Standards shall be fabricated from (a) sheet steel conforming to the specifi- 
cations of ASTM Designation A611, Grade C or ASTM Designation A570, 
Grade C, or from (b) sheet steel of weldable grade. If alternative (b) is used, 
the steel, after fabrication, shall have a minimum yield of forty-eight thousand 
(48,000) pounds per square inch. 

Standards with luminaire arms only shall be fabricated of not less than No. 
10 U.S. Standard Gage steel, except that when material conforming to 
alternative (b) above is used, the gage shall not be less than No. 11 U.S. 
Standard Gage steel. 
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Standards may be fabricated of full length sheets or shorter sections. Each 
section shall be fabricated from not more than two (2) pieces of sheet steel. 
Where two (2) pieces are used, the longitudinal welded seams shall be directly 
opposite one another. When the sections are butt-welded together, the welded 
seams on adjacent sections shall be placed to form continuous straight seams 
from base to top of standard. 

Standards shall be straight, with a permissive variation not to exceed one (1) 
inch measured at the midpoint of a twenty-eight and five-tenths (28.5), thirty 
(30), or thirty-five (35) foot standard and not to exceed three-fourths (3/4) inch 
measured at the midpoint of an eighteen (18), twenty (20), or twenty-five (25) 
foot standard. 

Mast arms for all standards, other than Types 2, 3, and 4 standards, shall be 
fabricated from material as specified for standards and shall conform to the 
dimensions shown on the plans. 

Tie rods for mast arms for Types 2, 3, and 4 standards shall be manufac- 
tured of structural steel and pipe as shown on the plans. Structural steel shall 
conform to the specifications of ASTM Designation A36. Tie rods shall be 
provided with two (2) nuts and two (2) lock washers at each end. Tie rods 
shall be installed with no kinks or bends. 

The butt-welded transverse joints shall be strengthened by inserting a metal 
sleeve at each joint. The sleeve shall be No. 10 U.S. Standard Gage steel and 
made from steel having the same chemical composition as the steel in the 
standard. The metal sleeve shall have a minimum length of one (1) inch. The 
sleeve shall be centered at the joint and have the same taper as the standard 
with the outside of the sleeve in full contact with the inside of the standard 
throughout the sleeve length and circumference. 

All welds shall be continuous. 

The weld metal at the transverse joint shall extend to the sleeve, making the 
sleeve an integral part of the joint. 

All longitudinal welds shall be performed by the submerged arc process. 

All exposed welds, except fillet welds, shall be ground flush with the base 
metal. 

All exposed edges of the plates which make up the base assembly shall be 
finished smooth and all exposed corners of such plates shall be neatly rounded 
to one-eighth ('/s) inch radius, unless otherwise shown on the plans. Shafts 
shall be provided with slip-fitter shaft caps. 

Handholes in the base of standards shall conform to the details shown on the 
plans. 

Push button posts and guard posts shall be pipe conforming to the specifica- 
tions of ASTM Designations A53 or A120. 

Holes left in the shafts of existing standards, due to removal of equipment 
or mast arms, shall be repaired by welding in a suitable disk, grinding 
smooth, and painting as provided for repairing damaged galvanized surfaces 
in Section 715, ‘“‘Galvanizing.”’ 

When directed by the Engineer, existing standards to be relocated or reused 
in place shall be repaired prior to repainting or regalvanizing. Large dents 
shall be removed, shafts shall be straightened, and portions which are in poor 
condition due to corrosion or damage shall be replaced. Extent of repairs of 
replacements will be determined by the Engineer and said repairs or replace- 
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ments ordered by the Engineer will be paid for.as extra work as provided in 
subsection 104.03, ‘‘Extra Work.”’ 

Anchor bolts and nuts required for relocating existing standards shall be 
furnished by the Contractor. 

New standards, posts, and other ferrous materials shall be galvanized as 
provided in subsection 623.02.15, *“‘Galvanizing.”’ 


623.02.05 Conduit. All conductors shall be run in conduit, except for 
overhead and temporary installations and where conductors are run inside 
poles. 

Conduit shall be of the sizes shown on the plans, as specified in this 
subsection or in the special provisions. In addition, the Contractor may, at his 
option and expense, use conduit of a larger size than that shown or specified 
provided the larger size is used for the entire length of the run from outlet to 
outlet. Reducing couplings will not be permitted. 

(a) Material. Conduit and fittings shall be the rigid metal type manufac- 
tured of mild steel conforming to UL Publication UL 6 for Rigid Metallic 
Conduit or, at the option of the Contractor, conduit to be installed under- 
ground may be rigid nonmetallic type conforming to the requirements of the 
UL Standard for Rigid Nonmetallic Conduit (Publication UL 651). 

A Certificate of Compliance conforming to the provisions in subsection 
106.05, ‘Certificates of Compliance,’ shall be submitted by the manufacturer 
with all rigid metallic conduit and all rigid nonmetallic conduit. 

Where rigid metallic conduit is used underground, it shall be either tarred 
and wrapped or shall be spirally wrapped with a corrosion protective polyvi- 
nyl chloride or polyethylene pressure sensitive tape, applied with a suitable 
primer. The wrap shall have a nominal thickness of twenty (20) mils, 
consisting of either one (1) layer of twenty (20) mil tape or two (2) separate 
layers of ten (10) mil tape. A single wrap of ten (10) mil tape with a half lap 
will not be acceptable. 

(b) Use. Conduit to be installed on the surface of poles or structures or 
other exposed locations shall be the rigid metal type and shall be unpainted, 
except that exposed conduit installed on a painted structure shall be painted 
the same color as the structure. 

' Where nonmetallic conduit is to be installed, the conduit run between the 
pole base and the nearest pull box and the conduit in structures may be of the 
nonmetallic type. 

Where existing rigid metal conduit systems are to be modified or extended, 
rigid metal conduit only shall be installed. 

Where a pull box is installed adjacent to the base of an electrolier, conduit 
installed from the pull box to the standard shall not be less than one and one- 
half (1'/2) inches in diameter. 

Where pull boxes are installed adjacent to the base of a signal standard or 
controller pedestal, conduit installed between pull boxes and the standard or 
pedestal shall not be less than two (2) inches in diameter, unless otherwise 
shown on the plans. 

Conduit for detector runs shall be not less than one (1) inch in diameter. All 
conduit not otherwise specified shall be one and one-half (1!) inch in 
diameter. 
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Conduit running from a pull box to soffit, wall, or other lights or fixtures 
below the grade of the pull box shall be installed in the end of the pull box 
with the centerline of the conduit terminus a minimum of five (5) inches above 
the bottom of the pull box. 

On conduit runs that contain signal cable exceeding fifty (50) feet in length, 
PVC factory coated rigid metallic bends shall be used. On conduit runs fifty 
(50) feet or less, the Contractor may use PVC factory coated rigid metallic 
bends or PVC Schedule 40 conduit bends. 

(c) Installation. Conduit shall be installed in conformance with the codes 
and regulations listed in subsection 623.01.02, ‘“‘Regulations and Code.”’ 

Conduit runs shown on the plans may be changed to avoid underground 
obstructions with written approval by the Engineer. 

The ends of all conduits, whether shop or field cut, shall be reamed to 
remove burrs and rough edges. Cuts shall be made square and true so that the 
ends will butt or come together for the full circumference thereof. Slip joints 
or running threads will not be permitted for coupling conduit. When a 
standard coupling cannot be used for coupling metal type conduit, an 
approved threaded union coupling shall be used. The threads on all ferrous 
metal conduit shall be painted with rust preventive paint before couplings are 
made up. All couplings for metal type conduit shall be tightened until the ends 
of the conduits are brought together, providing a good electrical connection 
throughout the entire length of the conduit run. Where the coating on metal 
conduit has been damaged in handling or installing, such damaged places shall 
be painted with rust preventive paint. Nonmetallic type conduit shall be cut 
with a hacksaw or other approved tool. Nonmetallic type conduit connections 
shall be of the solvent weld type. Exposed ungalvanized threads on metal 
conduit resulting from field cuts shall be painted with rust preventive paint. 

All metal type conduit ends shall be threaded and shall be capped with 
standard pipe caps until wiring is started. When caps are removed, the 
threaded ends shall be provided with conduit bushings. Nonmetallic type 
conduit ends shall be capped until wiring is started. 

Nonmetallic conduit fittings for connecting nonmetallic conduit to rigid 
metal conduit shall be threaded on the metal conduit side. 

Conduit bends, except factory bends, shall have a radius of not less than six 
(6) times the inside diameter of the conduit. Where factory bends are not 
used, conduit shall be bent, without crimping or flattening, using the longest 
radius practicable. 

A nylon pull string shall be installed in all conduits which are to receive 
future conductors. At least five (5) feet of pull string slack shall be coiled up 
at each termination. 

Existing underground conduit to be incorporated into a new system shall be 
cleaned with a mandrel or cylindrical wire brush and blown out with com- 
pressed air. 

Conduit shall be laid to a depth of not less than eighteen (18) inches below 
the curb grade in sidewalk areas and curbed paved median areas, twenty-four 
(24) inches below highway pavement grade in road areas and finished grade in 
all other areas, except that conduit may be laid on top of the existing pavement 
within new curbed medians being constructed on top of said pavement. 
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Conduit runs parallel to curbs shall be placed adjacent to back of curb, 
except where in conflict with existing facilities. 

Conduit stubs from electrolier bases shall extend at least six (6) inches from 
face of foundation and at least eighteen (18) inches below top of foundation. 

Rigid metal conduit shall be placed under existing pavement by approved 
jacking or drilling methods. Pavement shall not be disturbed without permis- 
sion from the Engineer. In the event obstructions are encountered, upon 
approval of the Engineer, small test holes may be cut in the pavement to locate 
obstructions. Jacking or drilling pits shall be kept two (2) feet clear of the 
edge of any type of pavement wherever possible. Excessive use of water, such 
that pavement might be undermined, or subgrade softened, will not be 
permitted. 

Rigid nonmetallic type conduit shall not be used for drilling or jacking. 
Installation of rigid nonmetallic type conduit under existing pavement will be 
permitted if a hole larger than the conduit is predrilled and the conduit 
installed by hand. Bottom of trenches for rigid nonmetallic conduit shall be 
relatively free of sharp irregularities which would cause pinching and exces- 
sive bending of the conduit. The trench shall be excavated to four (4) inches 
below the invert grade of the conduit and backfilled with a granular material 
with one hundred (100) percent passing the three-eighths (7/s) inch size sieve 
except where backfilled with concrete. A cradle shall be shaped in the 
granular material cushion to support the conduit. The first six (6) inches of 
backfill over the top of the conduit shall be of this granular material. The top 
six (6) inches shall be backfilled and compacted as shown on the plans or as 
directed by the Engineer. 

Conduit to be placed beneath railroad tracks shall comply with the follow- 
ing: 

The conduit shall be rigid metal type, one and one-half (1!) inch minimum 
size and shall be placed to a minimum depth of three (3) feet below bottom of 
tie. The near side of each conduit jacking pit shall be constructed not less than 
twelve (12) feet from the centerline of track. When the jacking pit is to be left 
overnight it shall be covered with substantial planking. 

Conduit terminating in standards or pedestals shall extend not more than 
two (2) inches vertically above the foundation and shall be sloped towards the 
handhold opening. Conduit entering through the side of nonmetallic pull 
boxes shall terminate not more than two (2) inches inside the box wall and not 
less than two (2) inches above the bottom, and shall be sloped toward top of 
box to facilitate pulling of conductors. Conduit entering through the bottom of 
a pull box shall terminate one (1) to two (2) inches above the bottom and shall 
be located near the end walls to leave the major portion of the box clear. At all 
outlets, conduits shall enter from the direction of the run. 

Conduit for future use in structures shall be threaded and capped. Conduit 
leading to soffit, wall, or other lights or fixtures below the grade of the pull 
box shall be sealed by means of a sealing fitting and sealing compound, except 
that sealing fitting and sealing compound will not be required where conduit 
terminates in a structural pull box. 

Conduits in bridge superstructures shall be supported as shown on the 
plans, in conformance with the following: 
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Steel hangers, steel brackets, and other fittings shall conform to the provi- 
sions in Section 712, ‘“‘Miscellaneous Metal.”’ 

Cast-in-place metal inserts for hangers or brackets shall be capable of 
developing twenty thousand (20,000) pounds per square inch in tension on the 
net section of the bolt or threaded rod. 

Openings for conduits through bridge superstructure concrete shall be 
formed or may consist of pipe sleeves. 

Where conduits pass through the abutment concrete, the conduits shall be 
wrapped with two (2) layers of ten (10) pound asphalt-felt building paper, 
securely taped or wired in place. 

The space around conduits through bridge abutment walls shall be filled 
with Portland cement mortar conforming to the provisions in subsection 
706.03.04, ‘“Mortar,’’ except that the proportion of cement to sand shall be 
one (1) to three (3). 

When the bridge superstructure is to be prestressed the space around 
conduits through abutments shall not be filled until the prestressing has been 
completed. 

Conduit run on the surface of structures shall be secured with galvanized 
malleable iron clamps spaced not more than five (5) feet apart. 

Attention is directed to subsection 623.02.10, ‘“‘Bonding and Grounding.”’ 
Where pull boxes are placed in conduit runs, the conduit shall be fitted with 
threaded bushings and bonded. 

The location of ends of all conduits in structures, or terminating at curbs, 
shall be marked by a ‘‘Y”’ at least three (3) inches high cut into the face of 
curb, gutter, or wall, directly above the conduit and above grade line. 


623.02.06 Pull Boxes. Pull boxes shall be installed at the locations 
shown on the plans. 

Plastic and concrete pull boxes placed in the roadway or containing inter- 
connect cable and located outside of sidewalk sections shall have steel covers 
fitting over entire pull box. All concrete boxes not requiring steel covers shall 
have cast iron lids. Plastic pull boxes not requiring steel covers may have 
approved plastic lids. 

(a) Materials. Pull boxes, covers, and extensions for installation in the 
ground or in sidewalk areas shall be of the sizes and details shown on the 
plans and shall be precast reinforced concrete, except that alternative materi- 
als and designs may be used if units of equal strength, without excessive 
deflection, will be provided. Material shall be self-extinguishing when tested 
in accordance with ASTM Designation D635, and shall show no appreciable 
change in physical properties with exposure to the weather. Where a ballast or 
transformer is to be placed in a nonmetallic pull box, the box shall be 
provided with recesses for a hanger as shown on the plans. 

Plastic pull boxes shall be of sufficient rigidity that when a designated 
concentrated force is applied perpendicularly to the midpoint of one (1) of the 
long sides at the top while the opposite long side is supported by a rigid 
surface, it shall be possible to remove the cover without the use of tools. The 
designated concentrated force shall be one hundred fifty (150) pounds for a 
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No. 3!/ pull box and shall be one hundred (100) pounds for a No. 5 or No. 7 
pull box. 

When a vertical force of one thousand five hundred (1,500) pounds is 
applied, through a one-half ('2) inch by three (3) inch by six (6) inch steel 
plate, to a plastic cover in place on a pull box, the cover shall not fail and shall 
not defiect more than one-fourth ('/4) inch. The steel plate shall be centered on 
the cover with its longitudinal axis coinciding with the longitudinal axis of the 
cover. 

Pull boxes and covers for installation in structures shall be of the sizes and 
details shown on the plans. In lieu of the structure pull box shown on the 
plans, the Contractor may use a telescoping steel pull box, with interior 
dimensions, conduit entrances, and cast iron cover conforming to the details 
shown on the plans. Design of the steel pull box shall be submitted to the 
Engineer for review prior to fabrication. 

Covers shall be secured with three-eighths (7/8) inch bolts, capscrews, or 
studs, and nuts which shall be of brass, stainless steel, or other noncorroding 
material. Stainless steel hold-down bolts, capscrews, or studs, and nuts and 
washers shall have a chromium content of not less than eighteen (18) percent 
and a nickel content of not less than eight (8) percent. Nuts shall be recessed 
below surface of cover. 

Junction boxes for installation in structures shall conform to the details 
shown on the plans. 

Junction boxes which are to be placed in concrete barrier rails, as indicated 
on the plans, shall have covers installed in a manner that will result in the 
cover conforming to the contours of, and flush with the exterior of the barrier 
rail. 

All ferrous metal parts shall be galvanized in accordance with the provi- 
sions in subsection 623.02.15, ‘‘Galvanizing.”’ 

(b) Cover Marking. Covers for pull boxes shall be marked as follows: 

1. ‘Traffic Signal.’’ Where pull box contains traffic signal conductors 
with or without street lighting conductors. 

2. ‘‘Street Lighting.’”’ Where pull box contains street lighting conduc- 
tors only. “‘High Voltage’’ shall be inscribed below where street lighting 
voltage is above six hundred (600) volts. 

3. ‘‘Communication.’’ For pull boxes where communication conduit 
enters the pull box. 

4. ‘Sprinkler Control.’’ For pull boxes where sprinkler control con- 
duit enters the pull box. 

5. ‘Count Station.’’ For pull boxes where traffic count station conduit 
enters the pull box. 

6. ‘‘Ramp Meter.’ For pull boxes where ramp metering conduit enters 
the pull box. 

Marking shall be clearly defined and uniform in depth and may be placed 
parallel to either the long or short sides of the cover. 

Marking letters shall be between one (1) and three (3) inches high. 

Marking shall be applied to each steel or cast iron cover prior to 
galvanizing by one (1) of the following methods: 

a. Cast iron strips, at least one-fourth ('/4) inch thick, with the letter 
raised a minimum of one-sixteenth ('/16) inch. Strips shall be fastened to 
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covers with one-fourth ('/4) inch flathead stainless steel machine bolts and 
nuts. Bolts shall be peened after tightening. 

b. Sheet steel strips, at least twenty-two (22) gage with the letters raised 
a minimum of one-sixteenth ('/16) inch above the surrounding surface of the 
strips. Strips shall be fastened to covers by spot welding, tack welding, or 
brazing, or with one-fourth (1/4) inch roundhead stainless steel machine bolts 
and nuts. Bolts shall be peened after tightening. 

c. Bead welding the letters on the covers. The letters shall be raised at 
least three thirty-seconds (3/2) inch. 

(c) Installation and Use. Pull boxes shail be installed at the locations 
shown on the plans or, in long runs, they shall be spaced at not over two 
hundred (200) foot intervals. The Contractor may, at his expense, install 
additional pull boxes to facilitate his work. 

The tops of pull boxes installed in the ground or in a sidewalk area shall be 
flush with the surrounding grade or top of adjacent curb. Where practical, pull 
boxes shown in the vicinity of curbs shall be placed adjacent to the back of 
curb, and pull boxes adjacent to standards shall be placed along the side of 
foundations as shown on the plans. 

The bottoms of pull boxes installed in the ground or in sidewalk areas shall 
be bedded in crushed rock as shown on the plans and shall be grouted prior to 
the installation of conductors. A layer of roofing paper shall be placed 
between the grout and the crushed rock sump. A one (1) inch drain hole shall 
be provided in the center of the pull box through the grout and the roofing 


paper. 


623.02.07 Expansion Fittings. Expansion fittings, as detailed on the 
plans, shall be installed where the conduit crosses an expansion joint in the 
structure. Each expansion fitting shall be provided with a copper bonding 
jumper having the ampacity required by the Code. 

Expansion-deflection fittings shall consist of a molded neoprene sleeve with 
a bonding jumper passing through a separate waterproof compartment and two 
(2) silicon bronze couplings. Fittings shall permit a minimum of three-fourths 
(3/4) inch expansion and contraction and a three-fourths (7/4) inch deflection 
without deformation. 


623.02.08 Conductors. Conductors shall consist of solid or stranded 
copper of the gage shown on the plans unless specified otherwise. 

Copper wire shall conform to the specifications of ASTM Designations B3 
and B8. 

(a) Traffic Signal and Multiple Lighting Conductors. Conductors for traf- 
fic signal, flashing beacon, and multiple lighting installations shall be UL 
listed and rated for six hundred (600) volt operation. The insulation for No. 
16 or smaller conductors shall be Type TF. The insulation for No. 14 and 
larger conductors shall be one (1) of the following: 

1. Type TW polyvinyl chloride conforming to the requirements of 
ASTM Designation D2219. 

2. Type THW polyvinyl chloride. 

3. Type XHHW or Type RHW cross-linked polyethylene. 

Minimum thickness of any of the above insulations shall be forty-five (45) 
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mils for conductor sized No. 14 to No. 10, inclusive, and sixty (60) mils for 
No. 8 to No. 2, inclusive. 

Within steel poles and arms only, insulation for No. 10, 12, and 14 
conductors may be Type UF, sixty (60) mils. 

All conductors used in controller cabinet wiring shall be No. 22 AWG or 
larger. Conductors smaller than No. 14 AWG shall conform to Military 
Specification MIL-W-16878D, Type B, Vinyl-Nylon Jacket, six hundred 
(600) volt, one hundred fifteen (115) degrees Centigrade. Conductors No. 14 
AWG and larger shall be as specified above. 

All conductors in controller cabinets subject to flexing during opening 
and closing of the cabinet door or on removal of equipment from the cabinet 
shall be stranded. Conductors No. 14 AWG through No. 10 AWG, inclusive, 
shall be nineteen (19) strand and conductors No. 16 AWG shall be twenty-six 
(26) strand. 

Conductors in traffic actuated controller cabinets between service termi- 
nals and “‘AC+’’ terminals on external light relays (including connections to 
the police panel switches), the signal light neutral and all conductors in the 
highway lighting circuit within the controller cabinet shall be No. 10 AWG or 
larger. All other conductors in the signal light circuits shall be No. 14 AWG. 

Conductors in pretimed controller cabinets between the service terminals 
and “‘AC+’’ common bus to signal light circuits (including switches, radio 
interference suppressor, flasher relays, and harness conductors to the control- 
ler) shall have an ampacity of twenty (20) amperes at one hundred sixty (160) 
degrees Fahrenheit. 

Conductors for wiring flush wall luminaires shall be Type SA stranded 
copper, insulated with silicone rubber and asbestos braid for use at tempera- 
tures up to one hundred twenty-five (125) degrees Centigrade. 

Overhead lighting conductors shall be No. 8 AWG or larger medium hard 
drawn copper with weatherproof covering. 

Vehicle detector conductors and lead-in cable are specified in subsection 
623.02.37, ‘‘Vehicle Detectors.’’ 

(b) Traffic Signal Cable. Individual signal cable shall be installed between 
the controller cabinet and the terminal block in the pole mounted signal head 
for each mast arm signal pole. Individual signal conductors shall only be used 
between the terminal block and each signal head and to poles without mast 
arms. Cable shall conform to IMSA Specification No. 20-1 and shall be sized 
as indicated on the plans. 

Interconnect cable shall be REA Specification PE 39 unless otherwise noted 
on the plans. 

Opticom detector cable shall be three (3) conductor, No. 20 cable and shall 
be either 3M Model 138 or Belden No. 8723 types. 

(c) Conductor Identification. All signal conductors and cables shall have 
clear, distinctive and permanent markings on the outer surface throughout the 
entire length showing the manufacturer’s name or trademark, insulation type- 
letter designation, conductor size, voltage rating, and the number of conduc- 
tors if a cable. 

Conductor insulation shall be of a solid color or of basic colors with a 
permanent continuous colored identification stripe as detailed in the ‘‘Con- 
ductor Table’’ unless otherwise specified. 
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623.02.09 Wiring. Wiring shall be done in conformance with the regu- 
lations and code listed in subsection 623.01.02, ‘“Regulations and Code,’’ and 
the following additional requirements: 

(a) Circuitry. Sufficient signal light conductors shall be provided to per- 
form the functional operation of the signal system and, in addition thereto, 
three (3) spare conductors of a size equal to the largest signal light conductor 
in the run, except neutral, shall be provided throughout the signal light 
system, unless shown otherwise on the plans. 

All signal light conductors, except branch neutrals, shall be run continu- 
ously without splices from a terminal block located in a cabinet, compart- 
ment, or signal head, to a similarly located terminal block. Signal light 
conductors shall not run to a terminal block on a standard unless they are to be 
connected to a signal head that is mounted thereon. 

Connection to each terminal of a pedestrian push button shall be by a single 
conductor. 

The neutral for pedestrian push button circuits shall be separate from the 
signal light circuit neutral. 

(b) Installation.. Powdered soapstone, talc, or other UL approved inert 
lubricant shall be used in placing conductors in conduit. 

Conductors shall be pulled into conduit by hand and the use of winches or 
other power actuated pulling equipment will not be permitted. 

When new conductors are to be added to existing conductors in a conduit, 
all conductors shall be removed; the conduit shall be cleaned as provided in 
subsection 623.02.05C, ‘‘Installation;’’ and both old and new conductors 
shall be pulled into the conduit as a unit. 

Where signal conductors or cable are run in lighting standards containing 
high-voltage series street lighting conductors, either the signal conductors or 
the lighting conductors shall be encased in flexible or rigid metal conduit, to a 
point where the two (2) types of conductors are no longer in the same 
raceway. Where telephone circuits are installed adjacent to signal and lighting 
circuits, the telephone conductors shall be encased in UL approved flexible 
metal conduit. 

Temporary conductors less than ten (10) feet above grade shall be enclosed 
in flexible or rigid metal conduit. 

At least one (1) foot of slack shall be left for each conductor at each signal 
or lighting standard, or combined standard, and at least three (3) feet of slack 
at each pull box. 

At least three (3) feet of slack shall be left for each conductor at each splice. 

Ends of spare conductors shall be taped. 

Conductors within fixtures or cabinets shall be cabled together with self- 
clinching nylon cable ties, waxed lacing, or other method permitted by the 
Engineer. 

Wiring within controller cabinets shall be neatly arranged and laced, or 
enclosed in plastic tubing or raceway. 

Small permanent identification bands shall be marked as detailed in the 
conductor table following subsection 623.02.08, ‘“‘Conductors.’’ The band 
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shall be securely attached to each conductor in each pull box and near the end 
of each conductor where conductors are terminated. Where circuit and phase 
are clearly indicated by conductor insulation, bands need not be used. Perma- 
nent identification bands shall be embossed aluminum foil tape with pressure- 
sensitive, oil resistant backing. Tape shall be of a type such that embossed 
symbols contrast with the background color. 

(c) Connectors and Terminals. Conductors shall be joined by the use of 
connectors or other methods permitted by the Engineer. All splices, with or 
without connectors, shall be soldered by the pouring or dipping method, 
except that soldering of pressure connectors and terminals may be omitted 
provided the connectors and terminals are applied with the proper type tool as 
recommended by the manufacturer of the connector or terminal being applied. 
Finished connections and terminals shall comply with the requirements of 
Military Specification MIL-T-7928. 

All stranded conductors smaller than No. 14 AWG shall be terminated in 
crimp style terminal lugs. 

(d) Splicing. Unless specified otherwise or permitted by the Engineer, 
splices will be permitted only in the following types of circuits at the 
following locations: 

1. Branch signal light neutrals in pull boxes. 

2. Pedestrian push button circuits in pull boxes. 

3. Multiple lighting conductors in bases of standards or in pull boxes. 

4. In pull boxes in series lighting circuits where runs are more than four 
hundred (400) feet between units. 

5. In modified traffic signal systems where shown on the plans. 

In lieu of the six hundred (600) volt or the five thousand (5,000) volt splice 
and splice insulation shown on the plans, the Contractor may elect to use: 

A pin and receptacle, locking type connector, with waterproof housing, 
capable of being disconnected without damage. The pin shail be of medium 
hard copper material with the portion to be crimped onto the conductor fully 
annealed. The receptacle shall be of copper material fully annealed. The pin 
and receptacle shall be of a size to provide not less than ninety (90) percent 
ampacity of the conductor being spliced. The pin and receptacle shall be 
applied to the conductor using a tool as recommended by the connector 
manufacturer and soldering will not be required. Both the pin and receptacle 
shall have centrally located, recessed locking areas, which shall match com- 
plementary areas of the housing. 

The receptacle shall establish contact pressure with the pin through the use 
of a copper beryllium sleeve spring and the receptacle and pin shall lock 
together so that the connection will be maintained when a minimum force of 
twenty (20) pounds tension pull is applied to the attached conductors. 

Separate housings shall be provided for the pin and the receptacle. Each 
housing shall be made of water resisting synthetic rubber suitable for direct 
burial in the ground or installation in direct sunlight. Each housing shall have 
an interior arrangement, complementary to the pin and receptacle, suitable to 
receive and securely retain the pin and receptacle, also a section to form a 
water-seal between the housings at the point of disconnection. A small slot or 
vent shall be provided along the housings to permit the exclusion of air. 
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Sufficient silicon type insulating compound to fill all the voids in the assembly 
shall be placed in the housings before installing the pin and receptacle. 

In lieu of the six hundred (600) volt splice and splice insulation shown on 
the plans, the Contractor may elect to use an epoxy insulated spring connector 
applied as follows: 

The ends of the wires shall be joined together with an insulated spring type 
connector without soldering. 

A two (2) component, self-curing, epoxy resin shall be furnished in a 
double compartment, plastic envelope. The splice insulation shall be made by 
thoroughly mixing the two (2) components in the envelope and, after cutting 
open one (1) end of the envelope, inserting the wire-connection into the epoxy 
resin and then taping shut the open end of the envelope. 

Other methods may be used to mix and apply epoxy resin. 

Sufficient epoxy resin shall be provided to completely cover the connector 
and exposed bare wires at connector. The container shall be transparent to 
allow inspection. 

Conductors in controller cabinets, signal cable, and interconnect cable shall 
not be spliced. 

(e) Splice Insulation. Splice insulation shall conform to the details shown 
on the plans. 

Low-voltage type tape shall be UL approved and shall be either of the 
following types at the option of the Contractor: 

1. Self-fusing, oil and flame-resistant, synthetic rubber. 

2. Pressure-sensitive, adhesive, polyvinyl chloride, seven one- 
thousandths (0.007) inch minimum thickness. 

Tape for insulating splices in low-voltage circuits (six hundred (600) 
volts, maximum) by ‘‘Method A’”’ as shown on the plans shall be either of the 
low-voltage types. Splices made by “‘Method B”’ on the plans shall be 
insulated with both types of low-voltage tape. 

Tape for insulating splices in high-voltage (over six hundred (600) volts) 
circuits shall be resistant to ozone, corona, and water. High-voltage tape shall 
be self-fusing, vegetable oil base, natural rubber. 

Where polyvinyl chloride tape is used for a final layer, an electrical 
insulating coating shall be used which shall be fast drying, resistant to oil, 
acids, alkalies, and corrosive atmospheric conditions and be compatible with 
the tape. 

Where more than one (1) conductor enters a ballast sleeve, the insulation 
and taping shall be applied between the conductors in such a manner as to 
provide a watertight joint. The splice shall be capable of satisfactory operation 
under continuous submersion in water. 

On six hundred (600) volt and five thousand (5,000) volt conductor 
splices, the Contractor, at his option, may use a cast insulation of self-curing 
epoxy resin which is compatible with wire insulation to form a moisture 
resistant joint. The resin shall be resistant to weather and aromatic and 
straight chain solvents and, in addition, shall not sustain combustion. The 
resin shall be poured into molds of dimensions suitable for the splice. 

On six hundred (600) volt maximum circuits, the Contractor, at his 
option, may elect to use either of the following splice insulation methods: 
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a. A minimum of two (2) thicknesses of electrical insulating pad, com- 
posed of a laminate of eighty-five one-thousandths (0.085) inch thickness of 
electrical grade polyvinyl chloride and a one hundred twenty-five one- 
thousandths (0.125) inch thickness of butyl splicing compound with remov- 
able liner. Pads shall be applied to the splice in accordance with the 
manufacturer’s recommendations. The ends of the applied pad shall be 
wrapped with polyvinyl chloride tape half lapped over the conductor insula- 
tion. 

b. Heat shrinkable insulating tubing shall be applied after completing the 
splicing procedure shown on the plans. Insulation over the connector shall 
consist of a heat shrinkable, mastic lined, heavy wall polyolefin cable sleeve 
or cover, to which heat shall be applied at a temperature greater than one 
hundred twenty (120) degrees Centigrade until the sleeve, or cover, shrinks 
and covers the connector and the mastic material has flowed completely 
around the cable to form a waterproof insulation. 

On five thousand (5,000) volt conductors, the Contractor, at his option, 
may elect to waterproof splices as follows: 

In lieu of the final application of two (2) layers of polyvinyl chloride tape, 
waterproofing of five thousand (5,000) volt splices after being insulated as 
shown on the plans shall consist of heat shrinkable, mastic lined, heavy wall 
polyolefin cable sleeve, or cover, to which heat shall be applied at a tempera- 
ture greater than one hundred twenty (120) degrees Centigrade until the 
sleeve, or cover, shrinks and covers the connector and the mastic material has 
flowed completely around the cable to form a waterproof insulation. 

(f) Fused Splice Connectors. In each pull box adjacent to an electrolier or 
in base of pole, a fused disconnect splice connector shall be installed in each 
ungrounded conductor between the line and the ballast. The connector shall 
be readily accessible in the pull box or in the base of the pole. 

For two hundred forty (240) volt and four hundred eighty (480) volt 
circuits, each connector shall be designed so that both ungrounded conductors 
are disconnected simultaneously. The connector shall have no exposed metal 
parts. 

The splice connector shall completely enclose the fuse and shall protect the 
fuse against damage from water and weather. The contact between the fuse 
and fuseholder shall be by spring pressure. Springs shall not be a part of the 
current carrying circuit. The terminals of the splice connector shall be rigidly 
crimped, using a tool of the type recommended by the manufacturer of the 
fused splice connector, on to the line conductors and the conductors to the 
ballasts and shall be insulated and made waterproof in accordance with the 
splice connector manufacturer’s recommendations. 

Fused splice connectors shall not be used in series circuits. 

Fuses shall be standard midget, ferrule type. 


623.02.10 Bonding and Grounding. Metallic cable sheaths, metal pull 
box covers, metal conduit, nonmetallic conduit grounding wire, ballasi and 
transformer cases, service equipment, sign switches, anchor bolts, and metal 
poles and pedestals shall be made mechanically and electrically secure to form 
a continuous system, and shall be effectively grounded. Bonding and ground- 
ing jumpers shall be copper wire or copper braid of the same cross sectional 
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area as No. 6 AWG for series lighting systems and No. 8 AWG or larger for 
all other systems. 

Bonding of standards and pedestals shall be by means of a bonding wire or 
braid attached to the anchor bolts of a three-sixteenths (7/16) inch, or larger, 
brass or bronze bolt installed in the lower portion of the shaft. 

Where slip base standards or slip base inserts are installed, the grounding 
jumper shall not intrude into the slip plane. Bonding shall be accomplished by 
a bonding strap to the anchor bolts or a three-sixteenths (7/16) inch or larger 
brass bolt installed in the bottom slip base plate. 

One (1) side of the secondary circuit of series-multiple and step down 
transformers shall be grounded. 

Grounding of metal conduit, service equipment, and neutral conductor at 
service point shall be accomplished as required by the Code and the serving 
utility, except that grounding conductors shall be No. 6 AWG or equal. 

For bonding purposes in all nonmetallic type conduit, a bare No. 6 AWG 
copper wire shall be run continuously in circuits used for series lighting, and 
a bare No. 8 AWG copper wire shall be run continuously in all other circuits. 
In lieu of the continuous copper ground wire, a ground rod, when approved by 
the Engineer, may be installed at each pole or standard. 

Where nonmetallic conduit is to be installed for future conductors, the 
above mentioned copper wire may be omitted. 

At each multiple service point, unless otherwise shown on the plans, a 
ground electrode shall be furnished and installed. Ground electrodes of steel 
or iron shall be one (1) piece lengths of galvanized rod or pipe at least three- 
fourths (7/4) inch in diameter. Electrodes of nonferrous materials, or their 
approved equivalent, shall be not less than one-half ('/2) inch in diameter. 
Ground electrodes shall be installed in accordance with the provisions of the 
Code. The service equipment shall be bonded to the ground electrode by use 
of a ground clamp and No. 6 AWG copper wire, enclosed in a one-half (‘2) 
inch diameter conduit. 

When a ground connection is required in a series lighting system, a plug 
cutout, as shown on the plans, shall be connected into the circuit and installed 
in a pull box. The plug shall be grounded to a water pipe or ground electrode. 

Where a metal conduit system parallels, or crosses, a permanent water 
system in accessible areas, grounding jumpers shall be installed at intervals 
not exceeding five hundred (500) feet. 

Ground clamps for service grounding and for grounding of equipment on 
wood poles shall be a one-half ('/2) inch galvanized, malleable iron conduit 
hub with swivel feature. 

On wood poles, all equipment mounted less than eight (8) feet above ground 
surface shall be grounded. 

Bonding of metallic conduit in concrete pull boxes shall be by means of 
galvanized grounding bushings and bonding jumpers. 

Bonding of metallic conduit in steel pull boxes shall be by means of 
locknuts, one (1) inside and one (1) outside of the box. 


623.02.11 Service. Electrical service installation and materials shall 
conform to the requirements of the serving utility. 
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Service equipment shall be installed as soon as possible to enable the utility 
to schedule work well in advance of the completion of the project. 

Where the service point is a utility-owned pole, the Contractor shall furnish 
conduit, conductors, and all other necessary material to complete the installa- 
tion of the service riser. If the Contractor is required by the plans or special 
provisions to install the service riser and equipment on a utility-owned pole, 
the position of the riser and equipment will be determined by the utility. 

Upon request of the Contractor, the Engineer will arrange with the serving 
utility to complete service connections for both temporary and permanent 
installations and the Contractor shall pay all required costs and fees therefor. 

Upon request of the Contractor, the Engineer will arrange for furnishing 
electrical energy. Energy used prior to completion of the contract will be 
charged to the Contractor, except that the cost of energy used for public 
benefit, when such operation is ordered by the Engineer, will be at the 
expense of the State or local authorities. 

Full compensation for furnishing and installing service poles, service 
equipment, conduit, and conductors (including equipment, conduit, and con- 
ductors, placed on utility-owned poles, and the additional conductor where 
the serving utility requires three (3) wire, one hundred twenty/two hundred 
forty (120/240) volt service into the meter socket for a one hundred twenty 
(120) volt load), and for any service connection fees, shall be considered as 
included in the contract item of electrical work involved and no additional 
compensation will be allowed therefor. 

(a) Service Conduit and Riser. Service conduit for multiple lighting or 
traffic signals shall be not less than two (2) inches in size. Service conduit for 
series lighting shall be not less than one and one-half (1!/2) inches in size. 

Service riser conduit shall terminate with a service head or shall be sealed 
to prevent the entrance of water, as approved by the serving utility. 

(b) Service Equipment. Service equipment for multiple lighting systems 
or traffic signals, or both, shall be a three (3) wire, solid-neutral, fused 
switch. The switch shall be enclosed ina NEMA Type 3R raintight enclosure 
which shall be provided with a top hinged cover, hasp for sealing cover, and 
provisions for locking the handle in the ‘“‘On’’ and ‘‘Off’’ positions. The 
padlock will be furnished by others. Service switch cabinet cover shall not be 
interlocked with operating handle. 

When specified in the special provisions or shown on the plans a circuit 
breaker may be used in lieu of the service switch specified above. Rating shall 
be as shown on the plans. Circuit breakers shall be approved and listed by the 
UL. The operating mechanism shall be enclosed and shall be trip-free from 
operating handle on overload, shall be trip-indicating, and shall have trip and 
frame size plainly marked. Multiple-pole circuit breakers shall have a com- 
mon trip. All circuit breakers shall be quick-make, quick-break on either 
automatic or manual operation. Contacts shall be silver alloy enclosed in an 
arc quenching chamber. Overload tripping of breakers shall not be influenced 
by an ambient temperature range of from zero (0) degrees Fahrenheit to plus 
one hundred sixty (160) degrees Fahrenheit. Enclosure for circuit breakers 
shall be provided with a top hinged cover, dead front panel, and a hasp for a 
padlock. 
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Where a kilowatt-hour meter is required, a meter socket, as approved by the 
serving utility, complete with sealings rings, shall be furnished and installed. 
Service equipment for traffic signals, lighting systems, or flashing beacons 
shall, in addition, be provided with a manual circuit closing device or space 
for a test block as required by the serving utility. 

Each service for a series lighting circuit shall be provided with a series 
circuit switch of five thousand (5,000) volt rating. The switch shall be 
enclosed in a NEMA Type 3R, eighteen (18) inches by twenty-four (24) 
inches by six (6) inches, cutout box. The cutout box shall be fitted with a 
cover permanently inscribed ‘‘Danger—High Voltage.’’ The cover shall be 
attached to the box to form a raintight plate and shall require tools for 
removal. The cutout box shall be installed not less than eight (8) feet above the 

round. 
i Service equipment enclosures, except cast aluminum meter sockets, shall 
be hot-dip galvanized or, at the option of the Contractor, said enclosures may 
be provided with a factory applied rust resistant prime coat and baked enamel 
finish coat in lieu of galvanizing. 


623.02.12 Wood Poles. Wood poles for service or temporary installa- 
tion shall be ASA Class 5, or larger, Douglas Fir or Southern Yellow Pine. 

Poles shall not have more than one hundred eighty (180) degrees twist in 
grain over the full length. Sweep shall be no more than four (4) inches. Top of 
poles shall be beveled. Poles shall be placed in the ground to a depth of at 
least six (6) feet. The lengths of poles shall be twenty-five (25) feet for service 
poles and thirty-five (35) feet for other poles, unless otherwise specified. 

After each wood pole is set in the ground, the space around the pole shall be 
backfilled with selected earth or sand, free of rocks and other deleterious 
material, placed in layers approximately thirty-three one-hundredths (0.33) 
foot thick. Each layer shall be moistened and thoroughly compacted. 

Mast arms and tie rods for wood pole installations shall conform to the 
provisions in subsection 623.02.04, ‘‘Standards, Steel Pedestals, and Posts,’ 
and to the details shown on the plans. Each mast arm shall be provided with 
an insulated wire inlet and wood pile mounting brackets for mast arm and tie 
rod crossarm. 

Mast arms for luminaires shall be mounted to provide a mounting height of 
thirty (30) feet. Mast arms for traffic signals, flashing beacons, and overhead 
detectors shall provide a minimum vertical clearance of seventeen (17) feet 
from bottom of equipment to the pavement. 

Wood poles, not to be painted, shall be pressure treated after fabrication as 
provided in Section 615, “‘Preservative Treatment for Timber.’’ 


623.02.13 Blank. 


623.02.14 Field Tests. Prior to completion of the work, the Contractor 
shall cause the following tests to be made on all traffic signal, sign illumina- 
tion, and lighting circuits, in the presence of the Engineer. 

(a) Continuity. Each circuit shall be tested for continuity. 

(b) Ground. Each circuit shall be tested for grounds. 
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(c) Megger. A megger test at five hundred (500) volts DC shall be made 
on each circuit between the circuit and a ground. The insulation resistance 
shall not be less than ten (10) megohms on all circuits, except for inductive 
loop detector circuits which shall have an insulation resistance value of not 
less than one hundred (100) megohms. 

(d) Functional. A functional test shall be made in which it is demonstrated 
that each and every part of the system functions as specified. 

The functional test for each new or modified traffic signal, flashing beacon, 
and ramp metering system shall consist of not less than five (5) days of 
continuous satisfactory operation. If unsatisfactory performance of the system 
develops, the condition shall be corrected and the test shall be repeated until 
the five (5) days of continuous satisfactory operation is obtained. 

The initial turn-on shall be made between 9:00 a.m. and 2:00 p.m. unless 
specified otherwise in the special provisions. Prior to turn-on, all equipment 
as shown on the plans shall be installed and operable. This includes 
‘“WALK—DON’T WALK’”’ pedestrian signals, pedestrian push buttons, vehi- 
cle detectors, and highway lighting. All louvers, hoods, and signal heads shall 
be directed to provide maximum visibility. 

Turn-on of new or modified traffic signal systems shall be made only after 
all traffic signal circuits have been thoroughly tested as specified above and a 
signal timing program acceptable to the maintenance agency has been imple- 
mented. 

On all projects with new traffic signal controllers, there shall be a qualified 
manufacturer’s representative present at turn-on to oversee the initial signal 
System operation. 

The functional test for each lighting system and sign illumination system 
shall consist of an operational test for two (2) consecutive days according to 
the regular lighting schedule. 

During the test period, State and local forces will maintain the system or 
systems. The cost of any maintenance necessary, except electrical energy and 
maintenance due to damage by public traffic, shall be at the Contractor’s 
expense and will be deducted from any moneys due, or to become due, the 
Contractor. 

Functional tests shall start on any working day except Friday, or the day 
preceding a legal holiday. 

Shutdown caused by damage by public traffic or a power interruption shall 
not constitute discontinuity of the functional test. 


623.02.15 Galvanizing. Galvanizing shall be in accordance with the 
provisions in Section 715, ‘Galvanizing,’ except that cabinets may be con- 
structed of material galvanized prior to fabrication in conformance with the 
specifications of ASTM Designation A525, Coating Designation G90. 

Iron or steel pipe standards and pipe mast arms shall be hot-dip galvanized 
after fabrication in conformance with the specifications of ASTM Designation 
A120. 

Tie-rods, nuts, washers, clamps, and other miscellaneous ferrous parts 
shall be hot-dip galvanized after fabrication in accordance with the provisions 
in Section 715, ‘‘Galvanizing.”’ 
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Not less than ten (10) inches of the upper end of the anchor bolts, anchor 
bars, or studs, and all nuts and washers shall be galvanized in accordance with 
the provisions in Section 715, “‘Galvanizing.”’ 

After galvanizing, the bolt threads shall accept galvanized standard nuts 
without requiring tools or causing removal of protective coatings. 

Galvanizing of existing materials in an electrical installation will not be 
required. 


623.02.16 Painting. Painting of electrical equipment and materials shall 
conform to the provisions in Section 614, ‘‘Painting,’’ with the following 
additions and modifications. 

Paint materials for electrical installation, unless otherwise specified, shall 
conform to the provisions in Section 714, ‘‘Paints.”’ 

Factory or shop cleaning methods for metals will be acceptable if equal to 
the methods specified herein. 

In lieu of the temperature and seasonal restrictions for painting as provided 
in Section 614, “‘Painting,’’ paint may be applied to equipment and material 
for electrical installations at any time approved by the Engineer. 

All ferrous surfaces to be painted shall be cleaned as provided in said 
Section 614, ‘*Painting,’’ prior to applying the vinyl wash primer or prime 
coat. Blast cleaning of galvanized metal surfaces in good condition, as 
determined by the Engineer, will not be permitted. 

Existing equipment to be painted in the field, including State-furnished 
equipment, shall be washed with a stiff bristle brush using a solution of water 
containing two (2) tablespoonsful of heavy duty detergent powder per gallon. 
After rinsing, all surfaces shall be wire brushed with a coarse, cup shaped, 
power driven brush to remove all poorly bonded paint, rust, scale, corrosion, 
grease, or dirt. Any dust or residue remaining after wire brushing shall also 
be removed prior to priming. 

Galvanized metal poles and metal guard posts will not require painting. 

Two finishing coats of Aluminum Paint, Finish Coat, Section 714, 
‘*Paints,”’ shall be applied to the following nongalvanized equipment: control- 
ler cabinets, reused lighting and signal standards, and reused luminaires; and 
to exterior surfaces and ungalvanized steel edges of raintight enclosures 
(switches, service, control equipment, transformers, etc.). 

Interior of signal hoods, louvers, and front faces of back plates shall be 
finished with two (2) coats of Enamel; Traffic Signal, Lusterless, Black, as 
provided in Section 714, ‘‘Paints,’’ except that factory enamel finish in good 
condition will be acceptable. 

Painting of outside of signal heads and other signal equipment which have 
been factory enameled in dark olive green and are in good condition, may be 
omitted. 

Factory finish on new equipment will be acceptable if of proper color and if 
equal in quality to the specified finish. 

Conduit and conduit fittings above ground shall be prepared and finished in 
the same manner as the adjacent standard or post. 

Signal heads, signal head mounting, brackets and fittings, outside of hoods, 
pedestrian push button housings, pedestrian signal head housings and hoods, 
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and back faces of back plates shall be finished with two (2) coats of Enamel; 
Traffic Signal, Dark Olive Green, as provided in Section 714, *‘Paints.”’ 

Reused equipment previously finished as specified in subsection 623.02.15, 
‘‘Galvanizing,’’ shall be given a spot finishing coat on newly primed areas, 
followed by one (1) finishing coat over the entire surface. 

Reused galvanized equipment with extensively rusted areas shall be cleaned 
and painted as provided for nongalvanized equipment. 

Small rusted or repaired areas of reused galvanized equipment shall be 
cleaned and painted as provided in Section 714, ‘Galvanizing,’ for repairing 
damaged galvanized surfaces. 

New galvanized equipment shall not be painted. 

All paint coats may be applied either by hand brushing or by approved 
spraying machines in the hands of skilled operators. The work shall be done in 
a neat and workmanlike manner. The Engineer reserves the right to require 
the use of brushes for the application of paints, should the work done by the 
paint spraying machine prove unsatisfactory or objectionable, as determined 
by the Engineer. 


CONTROLLERS 


623.02.17 Controllers. A controller shall consist of a complete electri- 
cal mechanism for controlling the operations of traffic control signals, includ- 
ing the timing mechanism and all necessary auxiliary equipment, mounted in 
a cabinet. 

All equipment inputs, outputs, and terminals shall be identified by the phase 
designations shown on the plans. 


623.02.18 Interval Sequence. The color sequence of signal indications 
shall be green, yellow, red. During any interval there shall be no visual flicker 
of signal indications. 


623.02.19 Flashing Operations. All controller cabinets shall be 
equipped for flashing operation of signal lights. Flashing operations, when 
required by railroad pre-emption, flashing control, or other causes, shall be 
set for flashing yellow lights on the main street or highway and for flashing 
red on the cross street or streets or left turn lanes, unless otherwise specified 
in the contract documents or directed by the Engineer. 


623.02.20 Railroad Pre-emptor. The railroad pre-emptor shall pre- 
empt normal controller unit operation, or flashing operation as provided in 
subsection 623.02.31(j)5, “‘Police Panel Switches,’ when actuated by the 
normally closed track circuit or by a test switch. The pre-emptor shall cause 
the signals to display the sequence of indications shown on the plans. Once 
clearance sequence is begun it shall continue to the end regardless of the 
condition of the track circuit or test switch. After the track clearance interval 
the signals shall flash while the pre-emption circuit is actuated. When the 
track circuit or test switch is returned to its normal condition flashing 
operation shall terminate through the signal sequence shown on the plans. The 
controller shall go through the phase sequence shown on the plans as if calls 
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had been received on all phases. Pedestrian ‘“‘WALK”’ indications shall 
appear with the first corresponding green indication. 


623.02.21 Railroad Pre-emption Equipment. The pre-emptor shall 
consist of solid-state components and circuits. Solid-state circuitry shall 
conform to the material requirements specified in subsection 623.02.24, 
“Traffic Actuated Controllers.” 

The pre-emptor shall be a module which plugs into the controller unit, or a 
separate unit built on a shelf mounted chassis which is connected into the 
controller through an ‘““MS”’ connector. 

The controller shall operate only in the flashing mode when the pre-emptor 
is removed. 

The pre-emptor shall be provided with timing controls for the intervals 
shown on the plans. Pilot lights shall indicate which interval the pre-emptor is 
in. Means shall be provided to turn the pilot lights on and off. 

A momentary contact, normally closed switch shall be installed in series 
with the track circuit to provide a means to test the pre-emptor. 

Relays and flashers shall be as specified for controllers. During pre-emption 
of normal signal operation, the signal lights may be switched by the normal 
load switching devices. 


623.02.22 Operating Voltage. All traffic signal equipment, except 
pedestrian push buttons, shall be designed to operate from a one hundred 
twenty (120) volt, sixty (60) Hz, AC supply. Operation shall be satisfactory at 
voltages from one hundred five (105) to one hundred thirty (130). 

The voltage for pedestrian push buttons shall not exceed eighteen (18) volts. 


623.02.23 Radio Interference Suppressors. Each traffic controller 
unit, flasher, and other current interrupting device shall be equipped with a 
suitable radio interference suppressor installed at the input power point. 
Interference suppressors shall be of a design which will minimize interference 
in both broadcast and aircraft frequencies, and shall provide a minimum 
attenuation of fifty (50) decibels over a frequency range of two hundred (200) 
kilocycles to seventy-five (75) megacycles when used in connection with 
normal installations. The interference suppressor shall be hermetically sealed 
in a substantial metal case filled with a suitable insulating compound. Termi- 
nals shall be nickel-plated, ten (10) to twenty-four (24) brass studs of suffi- 
cient external length to provide space for connecting two (2) No. 8 AWG 
conductors, and shall be so mounted that the terminals cannot be turned in the 
case. Ungrounded terminals shall be properly insulated from each other, and 
shall maintain a surface leakage distance of not less than one-fourth ('/4) inch 
between any exposed current conductor and any other metallic part, with an 
insulation factor of one hundred (100) to two hundred (200) megohms 
dependent on external circuit conditions. Suppressors shall be designed for 
one hundred twenty-five (125) percent of the total connected load and in no 
event less than twenty-five (25) amperes, one hundred twenty (120) volts, 
sixty (60) Hz, single-wire circuits, and shall meet standards of the UL and the 
EIA. 
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623.02.24 Traffic Actuated Controllers. (a) General Requirements: 

1. The controller supplied under these specifications may be modular or 
nonmodular in construction with all phases or function timing sections identi- 
fied to the phase(s) it controls. 

2. The controller supplied shall meet requirements of the NEMA Stand- 
ards Publication, TS1, current edition. 

3. Modular controllers shall be microprocessors, supplied in main 
frame construction as follows: 

a. Two Phases Active. Two (2) or four (4) phase main frame with all 
phase modules supplied. 

b. Three or Four Phases Active. Four (4) phase main frame with all 
four (4) phase modules supplied. 

c. Five to Eight Phases Active. Eight (8) phase main frame with all 
eight (8) phase modules supplied. 

4. Nonmodular controllers shall be microprocessors, supplied in two 
(2), four (4), or eight (8) phase configurations using pushbutton keyboard 
entry system for selectable and setable timing periods. 

5. All timing and addressing functions of the controller shall be per- 
formed using digital techniques in accordance with the NEMA Standards. 

6. All circuits shall consist entirely of solid state electric circuitry. No 
vacuum or gaseous tubes may be used in any timing circuits. No electro- 
mechanical devices, such as camshafts, rotary, stepping, or line switches may 
be used for switching functions. 

7. Circuits shall be designed using MOS or CMOS components. All 
components used shall have at least two (2) sources of supply. Memory chips 
that are programmed by the manufacturer may be single source. 

8. The timing circuits shall be designed so that the length of any 
interval, portion, period, or extension shall correspond to the accuracy of the 
sixty (60) Hz source without variance. 

9. The controller and all associated equipment shall be designed for use 
on one hundred twenty (120) VAC, sixty (60) Hz source. 

(b) Visual Monitoring Indications: 

1. All indicator lights required in Section TS1-4.3.5 of the NEMA 
Standards shall be provided for controller function observation. The ‘‘Call’’ 
lights shall be located with their respective phase on modular units and shall 
be provided for all phase intervals on nonmodular units. ‘‘Call’’ lights and 
interval indications shall be displayed without the necessity of calling up 
stored information. 

2. Keyboard address instructions shall be provided on nonmodular 
controllers to verify phase and settable timing period readouts without the 
necessity of halting the controller timing. 

(c) Phase Module Description: 

1. The following phase modules shall have the timing period indicated. 
The timing ranges shall encompass those specified by the NEMA Standards. 

a. Type 11 Phase Modules. Type 11 phase modules shall be nonvolume 
density without pedestrian feature. Type 11 modules shall provide the follow- 
ing functions: 

Minimum green 
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Passage time 

Maximum green 

Vehicle clearance 

All red clearance 

b. Type 12 Phase Modules. Type 12 phase modules shall be nonvolume 
density with pedestrian features. Type 12 phase modules shall provide the 
following functions: 

Minimum green 

Passage time 

Walk 

Pedestrian clearance 

Maximum green 

Vehicle clearance 

All red clearance 

c. Type 22 Phase Modules. Type 22 phase modules shall be volume 
density with pedestrian features. Type 22 phase modules shall provide the 
following functions: 

Minimum green 

Passage time 

Walk 

Pedestrian clearance 

Time to reduce to minimum gap 

Minimum gap 

Actuations before added initial 

Seconds per actuation 

Maximum green 

Vehicle clearance 

All red clearance 

d. Nonmodular keyboard address instruction shall provide type 22 phase 
timing periods on all phases. 

e. All controllers shall have button or switch selection of the following 
options, located on the front panel: vehicle recall, pedestrian recall, nonlock- 
ing detector memory, and recall to maximum timing. These features shall be 
for all phases. . 

(d) Controller Construction: 

1. All active devices used for logic, timing, or control functions shall be 
solid state in design and be sufficiently derated to ensure no material shorten- 
ing of life under conditions of maximum power dissipation at maximum 
ambient temperatures. 

2. Individual components shall be grouped and soldered to epoxy glass 
printed circuit boards with two (2) ounce or better copper track, forming 
modular plug-in assemblies, internal to the controller, on nonmodular units, 
and in main frame slots on modular units. These assemblies, when collec- 
tively grouped, shall have a mean-time-to-failure of not less than three (3) 
years. The design life of individual components, under twenty-four (24) hours 
per day operation in the circuit applications, shall be less than five (5) years. 

3. Power failures between five hundred (500) and one thousand (1,000) 
milliseconds shall have no material effect on the controller and it shall 
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continue to operate in a normal manner. If the power is disrupted in excess of 
five hundred (500) milliseconds, when restored, the controller shall resume 
timing in its programmed start-on interval. 

4. Temperature. All solid state equipment shall be designed to operate 
satisfactorily over the range of minus thirty (30) to plus one hundred sixty-five 
(165) degrees F. 

5. Humidity. All solid state equipment shall be designed to operate 
satisfactorily in up to ninety-five (95) percent relative humidity. 

6. Dust Resistance. All solid state equipment shall be designed to 
prevent dust or dirt from entering the enclosed solid state components. 

7. Microprocessor. The controller’s timing, decision making, and con- 
trol elements shall utilize a stored program microcomputer. The microcom- 
puter system shall encompass, but not be limited to, a microprocessor unit 
(MPU), a programmable read-only memory (PROM), and a read-alter mem- 
ory (RAM), which together store the computer programs and data necessary 
to operate the MPU, a clock generator that provides MPU timing, a real-time 
clock that provides controller interval timing, flexible input/output circuitry 
that provides interface to traffic sensors and traffic lights, and special function 
commands. 

8. Inputs/Outputs. Inputs and outputs related to external devices in the 
cabinet shall be related to the pin assignments prescribed by NEMA and shall 
not require cabinet modification for interchangeability with NEMA control- 
lers. Any special functions required for controller operation shall utilize spare 
pins in the input/output connectors as specified by NEMA. 

9. Controller Sequence Reversal. Dual ring controllers shall be capa- 
ble of phase sequence reversal by applying a ground true signal to connector B 
pins W and X of the controller. Applying ground true signal to pin W shall 
cause the controller to reverse sequence phases 1 and 2 (lead-lag). Applying 
ground true signal to pin X shall cause the controller to reverse sequence 
phases 5 and 6 (lead-lag). Applying a ground true signal to both pins W and X 
simultaneously shall cause the controller to sequence to phases 2 and 6 before 
phases 1 and 5 (lagging left turns). 

10. System Control. A controller phase type 12 or 22, operating in a 
call to nonactuated mode 1 or 2, with the phase hold active, and the walk rest 
modifier input active, shall rest in a walk dwell condition until a yield (release 
of the phase hold input). Upon a yield the controller shall be capable of timing 
the pedestrian clearance interval followed by the vehicle clearance interval, 
and all red interval without the need for other input control such as a force- 
off. The controller shall be capable of responding to yield durations of five 
hundred (500) milliseconds and perform the said function. 


623.02.25 Traffic Actuated Controller Cabinet. Each traffic actuated 
controller unit and auxiliary equipment shall be housed in a weatherproof 
aluminum, steel, or other approved metal cabinet or cabinets, as shown on the 
plans and as described herein. 

(a) General Requirements. All cabinets shall be provided as a complete 
unit to include all shelves, foundations, anchor bolts with template, locks, 
door stops, etc., and to be completely painted as specified on each cabinet 
standard drawing. 
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1. All cabinets shall be weatherproof, properly ventilated, and have a 
vent fan as specified. All cabinets shall have each and every door mounted 
with hinges welded to door and jamb. 

2. The type of cabinet to be furnished shall be as specified in the 
contract documents. 

3. Each cabinet must fit the anchor bolt locations and foundations as 
specified on the standard drawings, without modification to the cabinet or 
foundation. 

4. All cabinet wiring shall be neat and firm and all harnesses and cabinet 
wiring shall be laced or bound together with TY-WRAP or equivalent. 

5. All terminals shall be numbered and identified in accordance with the 
cabinet wiring diagram. 

6. Wiring diagram prints shall be furnished for each cabinet, repro- 
duced from a reproducible drawing provided by the manufacturer, pursuant to 
subsection 623.01.03. The cabinet shall be equipped with a plastic envelope 
to house one (1) or more cabinet wiring diagrams. 

7. The cabinet wiring diagram shall show and identify the connectors 
for all equipment and switches, relays, flashers, and signal control bases. 

8. The cabinet wiring diagram shall also have an intersection sketch 
with heads, detectors, and pushbuttons identified and a Signal Sequence Chart 
identified and related to the intersection sketch. 

9. All mechanical relays shall have clear covers. 

10. The following terminals, wiring, and switches shall be furnished for 
all cabinets: 

a. A single pole circuit breaker, plug-in type, for control of all power to 
the controller and its auxiliary equipment. There shall be a terminal, unfused, 
for neutral side of the power supply line. 

b. Terminal blocks for connection of traffic and pedestrian signal light 
field wires not specified for flashing operation. 

c. Terminal blocks for connection of traffic and pedestrian signal light 
field wires specified for flashing operation. 

d. Terminal blocks for connection of detector amplifiers, detectors, and 
pedestrian pushbutton field wires. 

e. Copper ground strip, mounted and grounded to cabinet wall, for 
connection of all common conductors. 

f. Terminal blocks for connecting cable tie points and intercabinet termi- 
nations. Also a terminal block or terminal blocks (depending on intersection 
requirements) for terminating the traffic computer system interconnect cable. 
This block or blocks shall be telephone type Reliable Electric #R66B4-25 or 
equivalent. 

g. A two (2) circuit solid state jack mounted flasher, having a minimum 
flashing rate of fifty (50) to sixty (60) flashes per minute. The flasher circuits 
shall be wired in the cabinet in accordance with the standard auxiliary cabinet 
equipment wiring drawing. 

h. Convenience Outlet and Voice Communication Phone Jacks: 

(1) A duplex “‘u’’ ground type of convenience outlet shall be furnished 
for test equipment, tools, and lighting. It shall have an integral ground fault 
protection device. 

(2) Two (2) phone jacks shall be furnished and identified as “‘TMC”’ and 
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‘‘JMC”’ and shall be wired to the interconnect terminal block. (In Las Vegas 
area only. One (1) phone jack in all other areas unless otherwise indicated on 
the plans.) 

i. Switches Behind Police Auxiliary Door. ‘‘Auto-flash’’ switch, identi- 
fied ‘‘auto-flash,’’ wired to deenergize signal light power and place signals on 
‘‘flash,’’ but to keep controller power energized during the flash period. When 
the ‘‘auto-flash’’ switch is placed in the ‘‘flash’’ position, the stop-time device 
required within paragraph (c) ‘“‘Conflict Monitor,” shall be activated to store 
and display the indication that the ‘‘auto-flash’’ switch was triggered. 

j. Interior Cabinet Switches: 

(1) ‘‘Main switch,’’ identified ‘‘on-off,’ wired to deenergize both con- 
troller and signal light power when switched to ‘‘off’’ position. 

(2) “‘Test switch’’ three position switch (or equivalent) identified ‘‘auto- 
off-flash,’’ wired to deenergize controller power during ‘‘off’’ and ‘‘flash”’ 
positions. 

(3) The test switch, main switch, voice communication phone jacks, and 
convenience outlet may be combined on a single panel and preferably 
mounted on the cabinet door behind the police auxiliary panel. 

k. Radio line filter or filters for filtering AC+ lights and control power 
for solid state light control and controller operation. 

1. Thyrector or gas filled surge protector for filtering lightning or high 
voltage surges to ground for protection of solid state components. 

(b) Additional Cabinet Equipment. 

1. Cabinet types M-1 and R shall have a top mounted fan as specified. 

2. Each type D and type G cabinet shall have a top mounted fan only 
when specified on the traffic signal drawings or the special provisions. 

Each type D and type G cabinet shall be ventilated if a fan is not a 
requirement. 

3. Type M-1 and type R cabinets shall have a fluorescent fixture and 
light mounted in the cabinet interior, preferably over the door, at a location 
least likely to be damaged. The length shall be determined by the cabinet 
width. The fixture shall have an on-off switch operated automatically with 
light on when door is opened and off when the door is closed. 

4. Each cabinet shall have a vehicle and pedestrian detector test panel 
located on the inside of the cabinet door, equipped with toggle switches and 
pushbuttons, wired for permitting the introduction of manual calls into each 
controller vehicle or pedestrian detector input. The toggle switch, in one (1) 
position, shall permit calls into the controller for vehicle and pedestrian 
detectors. The toggle switch, in one (1) position, shall disconnect the vehicle 
and pedestrian detectors and permit calls into the controller via manual push 
button actuation. Each vehicle and pedestrian detector circuit shall have a 
separate toggle switch and manual push button. Toggle switches and push 
buttons shall be provided for all future phases and wired to the terminal 
blocks. 

5. Type M-1 cabinets shall have a hook type door stop. The hook end 
shall be at least one and one-half (11/2) inches long. 

Type R cabinets shall have a door stop device located at the top or bottom 
of the door that will allow securely fastening the door opened to ninety (90) or 
one hundred eighty (180) degrees. 
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6. A conflict monitor as hereinafter described shall be installed in each 
traffic signal cabinet. 

7. Load switches as hereinafter described shall be installed in each 
traffic signal cabinet. 

8. All necessary cabinet wiring, connecting cables, and support bases 
shall be provided for all future vehicle and pedestrian phasing possible for 
each specific controller. Phase overlaps shall be provided when specified on 
the traffic signal drawings. 

a. A loadswitch shall be provided with each support base for future 
operation. 

b. The cabinet wiring diagram shall include clear instructions for expan- 
sion to the additional phases and all wiring to be changed or removed shall be 
tabulated. It shall not be necessary to add wiring to expand phases. 

9. A local communications interface panel shall be furnished. This 
panel and its purpose is described in subsection 623.02.27 of these specifica- 
tions. 

10. Terminal blocks shall be provided for connection of a minimum of 
sixteen (16) loop amplifier connecting cables (one hundred sixty (160) termi- 
nals) in each ““Type R”’ cabinet. Other cabinet sizes shall require twenty (20) 
spare terminal block terminals for future loop amplifiers. Additional terminal 
blocks shall be provided for loop amplifier connecting cables required for 
local traffic computer systems and counter detectors. The number of addi- 
tional loop amplifier connecting cables required shall be specified on the 
traffic signal drawings or in the special provisions. 

(c) Conflict Monitor. 

1. The conflict monitor shall be a self-contained solid state device 
capable of detecting conflicting signal displays and/or improper power supply 
voltage from the controller. 

2. The unit shall monitor for conflicting indications during the green, 
amber, and walk of each phase and be programmable to designate the 
conflicting phases. The unit shall also monitor all red signal sections on each 
approach of each phase; a conflict shall be indicated if all red signal lamps on 
any single approach are dark. All monitoring shall be done on the field side of 
the cabinet wiring terminals. 

3. When the monitor is triggered as a result of sensing conflicting 
indications, or the ‘‘auto-flash’’ switch is switched to ‘‘flash,’’ the monitor 
shall place the intersection into emergency flash, stop time the controller, and 
store and display the conflicting indications experienced at the moment of the 
conflict on the front of the unit. The monitor shall retain this operation until 
reset by a front panel pushbutton. 

4. When the monitor is triggered as a result of sensing a supply voltage 
error, it shall place the intersection into emergency flash and retain this 
operation until reset by the front panel pushbutton or restoration of proper 
power. 

5. The sensitivity of the threshold level shall be twenty-five (25) plus or 
minus five (5) volts AC. Voltage levels above thirty (30) VAC shall be sensed 
while voltages below twenty (20) VAC shall not be sensed. The monitor shall 
not trigger until the conflict has been sensed for more than one hundred (100) 
milliseconds. 
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6. All five (5) to eight (8) phase cabinets shall have a conflict monitor 
wired for all eight (8) vehicle and four (4) pedestrian phases. 

7. The conflict monitor shall be capable of outputting a ground true 
signal when in a conflicted condition. This output shall be wired to the 
communication interface panel terminal. 

8. The conflict monitor shall meet the requirements of current NEMA 
Standards Publication No. TS1, Part 6. 

(d) Load Switches. 

1. The interface between the controller and the vehicle and pedestrian 
signals shall be accomplished through solid state load packs. Each load pack 
shall have three (3) solid state switches in a modular assembly for opening and 
closing the connection between applied power and the traffic signals. 

2. The load switch(es) shall conform in its entirety to the current 
NEMA ‘Standards Publication No. TS1, Part 5. 


623.02.26 Traffic Pre-empting Devices. 
(a) Pre-empt System Designation. 

1. The pre-empt system is intended to identify the presence of desig- 
nated priority vehicles and shall enable such vehicle to remotely cause the 
traffic signal controller to advance to and/or hold a desired traffic signal 
display by using existing controller functions, the control shall be effective for 
a distance of up to one thousand eight hundred (1,800) feet along an unob- 
structed ‘‘line of sight’’ path. When the optical emitters are equipped with a 
visible light filter, the control is effective for a distance of up to one thousand 
(1,000) feet. 

2. The pre-empt system shall utilize optical pulses transmitted at the rate 
of fourteen and thirty-five one-thousandths (14.035) Hz plus or minus twenty- 
five one-hundredths (0.25) Hz. 

3. No distinction is made between the various vehicles that are equipped 
with optical emitters. One (1) timing strategy is used to yield the same level of 
priority for all classes of optical emitter equipped vehicles unless otherwise 
provided in the plans or the special provisions. 

(b) Functional Elements. The pre-empt system shall be comprised of three 
(3) basic functional elements. 

1. Optical Emitter Assembly. An emitter and a control for transmitting a 
predetermined signal indicating the approach of the priority vehicle. 

2. Optical Detector. An optical detector capable of directionally detect- 
ing the predetermined transmitted signal. 

3. Phase Selection. a. Equipment for remotely controlling a traffic 
signal control system which controls a set of traffic signal lights. 

b. The equipment shall be operatively coupled to the optical detector and 
to the traffic signal controller. 

c. The equipment shall include sensing circuits for operative coupling to 
the traffic light thereby sensing the phase of the traffic light. 

d. The equipment shall respond to both the detected direction of the 
predetermined signal and the sensed phase of the traffic light and cause the 
traffic signal controller to operate in a selected phase. 

(c) Pre-empt System Operation. 
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1. The system shall, in response to an optically transmitted predeter- 
mined signal of fourteen and thirty-five one-thousandths (14.035) Hz or upon 
the actuation of a test switch, cause the traffic signal controller to select and 
either hold a preselected green indication or advance to and hold that green 
indication. 

2. The system shall not be interposed between the traffic signal control 
unit and the traffic signal light displays. 

3. The system shall cause the traffic signal control unit to select one (1) 
of its available green phases by activation of a combination of its normally 
available inputs such as stop time, manual, force off, manual control enable, 
interval advance, phase omit, and vehicle detector. 

4. The system when activated shall provide a ground true signal to the 
communications interface panel. Where dual pre-emption exists, the system 
will provide a ground true to the communication interface panel for each pre- 
emption activation. These outputs shall be wired to pre-empt 1. 

5. The system shall not compromise the existing fail-safe or conflict 
monitoring provisions of the controller. 

6. The equipment manufacturer shall not modify the existing traffic 
control equipment to alter its capabilities beyond adding the remote control 
feature. 

7. The pre-empt system shall not cause the traffic control assembly to 
display any signal for less than is acceptable to the Engineer. 

a. Minimum green times shall be provided on phases that are to be 
terminated in response to a priority demand. 

b. Green displays that appear to be not timed or changes from red to 
yellow to red with no apparent omission of a minimum green display are not 
allowed. 

c. Transitions from green to red without an appropriate yellow change 
interval are not allowed. 

d. Minimum acceptable displays of pedestrian walk and flashing don’t 
walk shall be maintained on phases that are to be terminated. 

8. The system shall cause the controller to advance to and/or hold the 
desired traffic signal display even if the optical energy signals cease before the 
desired display is obtained unless the demand is overridden by a higher 
priority demand. 

9. The system shall begin the process to allow the traffic signal control- 
ler to resume normal operation within ten (10) seconds after optical energy 
signals cease or the optical energy signals cease after the desired traffic signal 
display is obtained. 

10. The presence of a priority demand shall be held in the system as 
long as the conditions of a valid signal remain present on the called channel. 

11. The system shall be designed so that it can only act upon a priority 
demand for a traffic signal phase or nonconflicting phase pair at any one time. 

(d) Pre-empt System Component Specifications. 

1. Emitter Assembly (shall be furnished by others). 

a. Shall be pulsed optical energy source with a controlled repetition rate 
producing pulses of relatively fast rise time. 

b. Shall be capable of producing high priority pulses of fourteen and 
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thirty-five one-thousandths (14.035) Hz plus or minus twenty-five one- 
hundredths (0.25) Hz as determined by the frequency setting of the emitter 
control. 

c. Shall be controlled by a single on/off switch which requires no other 
setting or adjustments by the operator. The on/off condition shall be indicated 
by a light located adjacent to the on/off switch on the emitter control 
assembly. 

d. Shall operate on ten (10) to fifteen (15) volts DC input voltage, but 
shall not be damaged by sustained input voltages up to twenty-five (25) volts 
DC. 

e. Shall not weigh more than four and five-tenths (4.5) pounds. 

f. Shall not exceed the following physical dimensions: 


LOIN Gs Tis Balls a Brea oe Pe ee Been 5'/4 inches 
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g. Shall operate over an ambient temperature range of minus thirty (30) 
to plus one hundred forty (140) degrees F. without the use of an internal or 
external heater. 

h. Shall operate in zero (O) to ninety-five (95) percent humidity. 

i. Shall not exceed current consumption of five (5) amps. 

j. Shall not emit visible light exceeding an average of three ten- 
thousandths (0.0003) candles per flash when the emitter is equipped with a 
visible light filter in the wave length range of three hundred eighty (380) to 
seven hundred fifty (750) nanometers. 

2. Optical Detector. 

a. Shall be solid state construction. 

b. Shall have internal circuitry encapsulated in a semi-flexible compound 
to insure moisture resistance. 

c. Shall be capable of receiving optical energy signals from either one (1) 
or both of two (2) axially opposed directions. 

d. Shall contain internal circuitry to prevent electrical outputs due to 
steady state ambient light. 

3. Phase Selection Equipment. 

a. Shall use primary solid state electrical components, but in no case use 
more than four (4) electromechanical relays. 

b. Shall have two (2) channel operation with the capability of interfacing 
with an additional phase selector for expansion of channels of operation. 

c. Shall be compatible with currently manufactured high priority detec- 
tion equipment to allow expansion to dual priority operation at a future date. 

d. Shall have a maximum of three (3) standard “‘MS’’ type connectors, 
one (1) for the main wiring harness to the controller, and one (1) for each 
channel optical detector connection. 

e. Shall have control for adjusting the pulse width of the advance of 
‘“‘manual”’ pulses. 

f. Shall be capable of providing signals such as stop time and advance or 
‘“‘manual’’ pulses to manipulate the controller to advance to and/or hold the 
desired traffic signal display. 

g. Shall have RC digital timing controls for each channel which adjusts 
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the time between advance pulses during yellow displays from at least one (1) 
to ten (10) seconds in one (1) second steps. 

h. Shall have RC digital timing controls for each channel which adjust 
the time between advance pulses during non-yellow displays from at least one 
(1) to ten (10) seconds in one (1) second steps. 

i. Shall have a control that is capable of multiplying the time setting by 
two (2). 

j. Shall have solid state indicator light to indicate power on, signal being 
received, channel called, and advance circuit operation. 

k. Shall be capable of automatically placing a call on a predetermined 
channel after servicing a call on another channel (recall). 

1. Shall have switches to control system power, activate ‘‘recall,’’ test 
the phase selector advance operation, and to multiply timing control settings 
by two (2). 

4. Pre-empt System Interface. 

a. When additional interfacing beyond two (2) external relays is 
required, it shall be housed in a pre-empt system interface unit. 

b. The pre-empt system interface unit shall: 

(1) Have the capability to allow mounting sixty (60) dual terminals rated 
at three hundred (300) volts to allow making connection between internal 
logic and external sources. 

(2) Have provision for mounting up to eight (8) card edge sockets for 
mounting and wiring to the various logic elements of the system interface 
unit. 

(3) Have one (1) connector to provide input/output connections for inter- 
facing with the controller assembly. 

(4) When more than one (1) interface unit is used in a particular installa- 
tion, the units shall be individually keyed to preclude connection to the wrong 
harness assembly. 

(5) The system interface unit dimensions shall not exceed those of the 
phase selector. 

(e) Reliability. 

1. All controller cabinet equipment supplied as part of the remote 
control system must meet the NEMA environmental specifications spelled out 
in current NEMA Standards Publication No. TS1, Part 2: 
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2. All equipment mounted externally to the intersection control equip- 
ment cabinets or the priority vehicle must operate properly under any combi- 
nation of the following environmental conditions without the use of internal or 
external heating devices. 
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(f) Installation. 

1. The pre-empt system equipment manufacturer shall be responsible 
for ‘‘Pre-empt System Design and Documentation.’ Pre-empt system design 
and documentation includes the following: 

a. Design controller interface logic to generate an interface diagram that 
indicates the recommended interface technique. 

b. Provide the installing agency and using agency with interface diagram. 

2. The installer shall install the equipment consistent with the equipment 
manufacturer’s recommended installation procedures and interface diagrams 
in a neat and workmanlike manner. 

3. The equipment manufacturer shall be responsible for ‘*‘Pre-empt 
System Checkout’’ prior to final acceptance and approval by the purchasing 
and/or using agency (agencies). Pre-empt system checkout includes the fol- 
lowing: 

a. Verifying that the system is properly installed per the manufacturer’s 
recommendations and the interface diagrams as provided by the equipment 
manufacturer. 

b. Verifying that the priority system timing and range are properly set. 

c. Pre-empt system warranties are put into effect. 

d. Instructing the emergency vehicle drivers or their representative(s) in 
the operation of the system. 

e. Instructing maintenance personnel in routine maintenance of the sys- 
tem. 

(g) General. 

1. Manufacturer shall replace or repair, without charge, any component 
parts that prove to be defective within one (1) year after installation. Manufac- 
turer shall certify upon request that all materials furnished will conform to 
this specification. 

2. The traffic pre-empting devices shall be installed at the locations 
shown on the plans. 


623.02.27 Local Traffic Computer System Coordination Equipment. 
(a) General. Unless otherwise provided in the plans or special provi- 
sions, each traffic controller cabinet furnished for the Las Vegas area comput- 
erized traffic control system shall conform to the requirements of this 
subsection. The controller cabinet shall be equipped for its intended intersec- 
tion with a local communications interface unit (LCIU) panel, communication 
unit, and harnesses. The LCIU interface panel and harnesses are to be wired 
in accordance with the attached listing and wiring diagram. The communica- 
tion unit to be used shall be a Sonex Model PTC-122A (or approved equal) 
configured for the Las Vegas area computer traffic system. Detector harnesses 
are to be wired in the cabinet as per the project plan requirements. System, 
count, and local detectors will be utilized. 

(b) LCIU Interface Panel. The interface panel will be constructed with the 
LCIU harnesses wired to the back of the panel, and the cabinet interface 
wiring to the front of the panel. The interface panel shall have seven (7) 
terminal strips having binder screws on the top and solder terminals under- 
neath. All wires of the LCIU harnesses shall be terminated to the solder side 
of the terminal strips. The terminal strips shall be TRW Cinch Jones series 
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25-141-Y terminals or equivalent. The LCIU harnesses shall have three (3) 
connector ends to mate with the Sonex PTC-122A unit. The connectors shall 
be AMP ‘“‘CPC”’ series connectors, and wired as required. 

(c) Voice Communications. Each controller cabinet shall have two (2) 
phone jacks installed for the purpose of voice communication. One (1) jack 
shall be labeled “‘TMC,”’ the other ‘“‘JMC,’ and shall be wired to the 
interconnect cable terminal block as required. Phone jacks shall be Switch- 
craft J-12B or equal. 

(d) Interconnect Cable Termination. Each controller cabinet shall have a 
telephone terminal block for terminating the system interconnect cable. The 
terminal block shall be a Reliable Electric #R66B4-25 or equivalent. The 
cabinet shall have an ample number of terminal blocks to terminate all system 
interconnect cables for a given intersection. Each wire pair from the intercon- 
nect cable utilized in the cabinet shall have surge protectors installed to shunt 
power surges to ground, i.e., RX COMM IN, TX COMM OUT, VOICE 
(TMC), and VOICE (JMC). The surge protector devices shall be TII #317A 
protectors or equivalent. 

(e) Detectors-System Count, Local. Intersection cabinets shall be wired 
with loop detector harnesses and terminal blocks for a maximum of eight (8) 
system detectors, eight (8) count detectors, and as many local detectors to 
accomplish the needs for a given intersection detection system. All detector 
outputs (including pedestrian detectors) will be diode isolated to provide the 
purpose of dual function, i.e., controller input and LCIU Input. All diodes are 
to be interfaced and mounted to terminals in a neat and workmanlike manner. 
TB20-10 through 25 of the LCIU interface panel can be used for system and 
count detector diode isolation. Loop detectors within an intersection detector 
system used for system and count detectors will be specified in the plans for a 
given intersection. 

(f) Pre-emption. Intersection cabinets utilizing pre-emption equipment 
shall be wired in such a manner that the outputs wired to controller and 
cabinet functions which are common to the outputs of the LCIU shall have 
proper isolation devices (relay or diode) to prevent improper operation of 
either unit. Pre-emption outputs shall also be wired to the pre-empt | input to 
the LCIU for traffic system surveillance purposes. 

(g) Controller Phasing. The LCIU inputs related to controller phasing, 
i.e., 1-8 grn, 1-8 yel, 1-8 red, 9-12 walk, 9-12 ped clr, 9-12 d’wlk, refer to 
compass directions of an intersection rather than actual controller phases. 
Controller phase outputs to LCIU inputs wiring shall be unique for each 
intersection cabinet based on the compass directions for an intersection. 

(h) System Control Functions. Hold on line (H.O.L.). The hold on line 
output shall be wired to the max inhibits 1 and 2 of the controller, and the call 
to nonactuated | input of the controller. Controller phases 2 and 6 shall be 
enabled for call to nonactuated 1. 

Yield. The yield output will be wired to the hold inputs for controller 
phases 2 and 6. The yield output shall be active only when the H.O.L. output 
is active. The actual yield condition shall be a release of the hold inputs to the 
controller. 

Force Off 1 and 2. The force off outputs shall be wired to the force off 
inputs 1 and 2 of the controller. 
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Call All. This output shall be wired through isolation diodes to the vehicle 
call inputs for all phases of the controller. 

Special Function 3. This output when active shall cause the controller 
phases | and 2 to be reversed in sequencing, making the controller operate in 
a lead-lag situation. 

Special Function 4. This output when active shall cause the controller 
phases 5 and 6 to be reversed in sequencing, making the controller operate in 
a lead-lag situation, but opposite of special function 3. When both special 
functions 3 and 4 are active simultaneously, the controller will operate in a 
lagging situation, i.e., phases 2 and 6 first, then phases | and 5. 

Flash Command. This output shall be wired to the flash control line of the 
cabinet. When this output is active (AC+), the intersection cabinet shall be 
put in a flash mode. 

Walk Rest Modifier. This controller input shall be wired to logic ground in 
the cabinet. 

The following LCIU output functions shall be terminated on the LCIU 
interface panel for the capability of future use: 

Offset Command, Offset 1, Offset 2, Offset 3, Cycle Command, Cycle 2, 
Cycle 3, Special Function 1 and 2 Relay Outputs, and Advance. 

(1) System Monitoring Functions. Both DC and AC inputs are required for 
the LCIU. The following is a list of inputs and required levels: 


DC Inputs, 
Ground True 
36 Phase Returns (grn, yel, red, pedestrian) 
Pre-empt 1 
Pre-empt 2 
Conflict Flash 
Pedestrian Calls 
Local Detectors 
System Detectors 
Count Detectors 


00 00 00 Be ee 


AC Inputs 
(115 VAC) 
l Controller Flash 


The local detector inputs shall be wired to the respective phase check 
outputs of the controller. 

(j) Central Communications Modem. A Sonex modem PC board 
#30201A-301 shall be required to expand the central communications equip- 
ment to add an intersection(s) to the traffic computer system. 

(k) Map Display—Traffic Management Center (T.M.C.). Two (2) map 
lamp driver PC boards (one (1) master, one (1) slave) #2000-803B shall be 
required to expand the system display map control electronics when adding an 
intersection to the traffic computer system. Also required shall be a lamp 
socket assembly for each intersection and each set of system detectors. 

(1) Map Display—Jurisdictional Management Center (J.M.C.). The same 
parts requirement listed above for the T.M.C. shall be required for the 
corresponding J.M.C. map display. 

(m) Interconnect Junction Cabinets. The interconnect junction cabinet 
shall be a Tesco Cabinet Class 22-O00-NR forty-three (43) by twenty (20) by 
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eleven (11) inch or approved equal, equipped. with one (1) Reliable Electric 
N. R66B4-25 terminal block, or approved equal, having the capacity for 
twenty-five (25) pairs of No. 22 AWG wire. The terminal block shall be 
mounted on a painted wood panel secured to the back of the cabinet. The 
Contractor shall provide and install a door lock with key and all foundation, 
anchor bolts, and hardware in accordance with instructions of the cabinet 
manufacturer. 


623.02.28 Time Base Coordination Unit. The unit shall provide for 
coordination of signalized intersections without the use of the interconnect 
cable. The unit shall use the latest technology solid state circuitry as specified 
in the special provisions. 


623.02.29 Blank. 


623.02.30 Pre-Timed Controller Units. Pre-timed controller units 
shall be the expansible type designed to permit the installation of plug- 
connected dial units without additional wiring or modification of the control- 
ler unit. Controller units shall be 1-dial, 2-dial, or 3-dial. The types of 
pre-timed controller units, number of dials, cabinets, and auxiliary equipment 
shall be as shown on the plans or specified in the special provisions. Solid 
state pre-timed controllers will be acceptable. 

(a) Controller Units. Pre-timed controller units shall be of the following 
types: 

1. Type XXV Controller Units. Type XXV controller units shall be 
the future interconnected type and shall be capable of being operated as future 
units in an interconnected, master controlled flexible progressive system by 
the addition of easily installed auxiliary attachments. 

2. Type XXVI Controller Units. Type XXVI controller units shall be 
the interconnected type; shall be capable of being operated as units in an 
interconnected, master controlled flexible progressive system; and shall have 
three (3) offsets per dial, unless otherwise specified in the special provisions. 

3. Type XXVII Controller Units. Type XXVII controller units shall be 
the combined master and intersection interconnected type and shall be similar 
to Type XXVI controller units, except that the Type XXVII shall be equipped 
with master offset supervision, dial change, offset selection, and flashing 
operation of the intersection controllers. 

(b) Operations. All pre-timed controller units shall be capable of being 
operated by manual control; as a pre-timed controller of the independent, 
isolated type; and as a synchronous-motor-driven coordinated type, for pro- 
gressive timing without interconnecting circuits. 

(c) Mechanism for Pre-Timed Controller Units. Mechanism for pre-timed 
controller units shall be constructed as a complete, self-contained, readily 
interchangeable unit arranged to swing out for inspection while in operation. 
All parts shall be readily accessible. 

All circuits of each unit shall be terminated in a multiple-contact connector. 
Connection between the connector and the panel or field terminal board shall 
be by means of a flexible cable. Panel or field terminal board end of the 
conductors shall be fitted with proper terminals. Each field terminal shall be 
identified. 
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(d) Motor and Dial. Controller unit motor shall be of the self-starting, 
synchronous type, and shall have ample torque for the requirements of the 
controller operation. 

All intervals in each phase shall be readily adjustable by a suitable dial on 
the face of the controller unit. Intervals shall be adjusted in steps not to exceed 
one (1) percent of the total cycle by means of self-retained timing keys. 

Each dial unit shall consist of motor, dial with slots for timing keys, contact 
block, motor switch, and connector for plug-in mounting of the entire dial 
unit assembly. Design of the dial unit shall allow gear changing without tools 
or with simple tools. The cycle length of the gear used shall be indicated on 
the face of the dial unit when the gear mesh is correct. Gears shall be brass. 

A suitable dust cover shall be provided for the timing mechanism. Dial key 
settings shall be visible without the necessity of removing the cover. 

Color code of dial keys shall be as follows: 


Drum'‘Release tiny. arya ethan b.. oie Bi bere” 0 Peer le IP ea ee Green 
Drum Advances ts.) tte a ie oe ke a Ce ene eae Reet a. Unpainted 
1 iE a ee ee ae ee ey ene Oe RO Ree a AEDS AIOE REN aster OR VEE RTE AS we ented hl Red 
(Wg 2) se aes asta cto nent Sahel ae Ne" Rater A ie vba eae ie alate Rabe lee ec oh eco pey <2. 88 Yellow 
OTTSCO Be cen a ccg e eeesee e e geen SASS FARURING RO RERED . Senate ROeR RD ee. 2 eee White 


(e) Signal Contact Mechanism. All parts of the contact mechanism for 
signal lights, including contacts and contact supports, shall operate one 
million (1,000,000) times without mechanical wear that impairs normal 
operation. 

All signal light contact points shall be of fine silver, silver alloy, or superior 
alternative material not less than five-sixteenths (5/16) inch in diameter; shall 
be of not less than ten (10) ampere capacity, capabie of operating one million 
(1,000,000) times without excessive burning or pitting; and shall be easily 
removed and replaced. 

Cam or drum assembly shall provide not less than twelve (12) intervals, all 
necessary contacts, and provisions for not less than a total of fourteen (14) 
signal light contacts. Wiring shall be complete from terminal strip to each 
contact position. 

(f) Auxiliary Equipment. Each pre-timed controller unit shall be equipped 
with a complete set of brass gears for each dial fifty (50) to one hundred 
twenty (120) seconds, inclusive, in ten (10) second steps. 

1. Controls. Switches shall provide local control of the following 
functions: 

a. Transfer from automatic to manual operation and vice versa. 

b. Transfer from normal operation to flashing and vice versa. 

c. Transfer from one dial to another. 

d. Turn-off signal lights only without shutting down controller unit 
mechanism. 

e. Shutdown timer mechanism. 

Combined master and intersection controller units shall have additional 
switches properly marked for functions b and c above and for offset selection 
for the interconnected system. Switch for local control of function c is not 
required at the master. 
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Combined master and intersection controller units shall also have provi- 
sions for time switch or program device control of functions b and c above and 
for offset selection for the interconnected system. 

Interconnected controller units shall have relays and wiring for remote 
control of functions b and c above and for offset selection. 

Future interconnected controller units shall have provisions for local time 
switch control of functions b and c above and for offset selection. 

2. Offset Interrupter. Each Type XXVI controller unit shall be pro- 
vided with an offset interrupter which, during reset of time cycle to the master 
synchronization pulse, shall limit the length of the dwell in any one (1) cycle. 
Interrupter shall have five (5) second, minimum, increments, and shall have a 
range of forty (40) seconds, minimum. 

Timing adjustments shall be made without the use of tools and shall have 
an accuracy of plus or minus ten (10) percent of the setting over the full range. 
Timer shall be plug-in mounted. 

A switch shall be provided to bypass the interruption feature. 

Removal of the interrupter shall not affect the operation of the Type 
XXVI controller unit. | 

3. Flashers. Each pre-timed controller unit shall be wired and fur- 
nished with a plug-in-mounted flasher and provisions for jack-mounted relays 
conforming to the provisions in subsection 623.02.25, “‘Flasher and Flasher 
Relay.”’ 

Plug-in-mounted flasher and jack-mounted relays for flasher shall be 
independent of the controller unit and shall remain in operation upon the shut 
down of the controller or removal of the controller unit from the cabinet. 

4. Manual Control. Each pre-timed controller unit shall be provided 
with labeled terminals for a hand switch. 

5. Mounting Panel. A readily accessible mounting panel shall be fur- 
nished in each pre-timed controller cabinet, with adequate provisions for 
terminating all field circuits and for mounting fuses and relays. Each power 
and direct wire interconnect circuit, except neutrals, shall be fused. 

(g) Special Auxiliary Equipment. The following special equipment shall 
be furnished and installed when required to perform specified functions, when 
specified in the special provisions or when shown on the plans. 

1. Time Switches. Time switches to control system or local flash, dial 
change, or other specified functions shall be synchronous motor driven; shall 
be equipped with ten (10) hour spring wound reserve carryover; shall be 
equipped with an omitting device; and shall provide for at least three (3) 
openings and three (3) closings per twenty-four (24) hour period. Mechanical 
and electrical characteristics shall be equal to those specified in subsection 
623.02.30C, ‘‘Mechanism for Pre-timed Controller Units.”’ 

2. Railroad Pre-emption. Railroad pre-emption relays, when required, 
shall perform the operations provided in subsection 623.02.20, *‘Railroad 
Pre-emption.”’ 

3. Telephone Relays. Telephone relays shall conform to the provisions 
in subsection 623.02.25(6), ‘“Telephone Relays.’’ 

4. Toggle Switches. Toggle switches shall conform to the provisions in 
subsection 623.02.25(8) ‘“Toggle Switches.’ 
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5. Cartridge Fuses. Cartridge fuses shall conform to the provisions in 
subsection 623.02.25(10), “‘Cartridge Fuses.’’ 

6. Circuit Breakers. Circuit breakers shall be as specified for service 
switches under subsection 623.02.11, ‘“‘Service.’’ 

7. Interconnect Isolation Relay Units. Interconnect isolation relay 
units shall conform to the provisions under subsection 623.02.25(12), ‘‘Inter- 
connect Isolation Relay Unit.’’ 

(h) Pedestrian Signal Sequence. The controller unit shall provide the 
following sequence of operations for pedestrian signals: 

Steady ‘““WALK”’ interval. 

Flashing ‘“‘DON’T WALK”’ clearance interval. 

Steady ‘“‘DON’T WALK”? interval. 

On pedestrian signal installations where pre-timed controller units are used, 
flashing ‘“DON’T WALK”? indication shall occur during the pedestrian clear- 
ance interval and shall continue until the beginning of the vehicle yellow 
interval, 

Flashing ‘“‘DON’T WALK” indication shall be accomplished by the light 
cam assembly and a separate flasher. The flasher shall conform to the 
provisions in subsection 623.02.25C(a), ‘‘Flasher and Flasher Relay.”’ 

(i) Pre-Timed Controller Cabinet. Each pre-timed controller unit and aux- 
iliary equipment shall be enclosed in a weatherproof metal cabinet. 

The cabinet shall be fitted with a master-keyed, police lock and shall be 
mounted on a pedestal, as shown on the plans. Two (2) keys with shanks at 
least one and three-fourths (13/4) inches long shall be furnished for each 
cabinet. 

The cabinet shall be fitted with a slip-fitter attachment to permit post-top 
mounting as shown on the plans. 

One (1) screened, raintight vent, one and one-half (1'/2) inches in diameter, 
or larger, shall be installed in the top of the controller cabinet; eight (8) 
screened, raintight vent holes one-half ('/2) inch in diameter, or larger, shall 
be provided in the lower backside or bottom of the controller cabinet. 

Each controller cabinet door which is twenty-two (22) inches, or larger, in 
width or six (6) square feet, or larger, in area shall be provided with a stop to 
limit door opening to ninety (90) and one hundred eighty (180) degrees plus 
or minus ten (10) degrees. The stop shall be provided with a catch which can 
be operated when the door reaches the extreme open position and will hold the 
door open securely until released. 


623.02.31 Blank. 
623.02.32 Blank. 
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623.02.33 Signal Faces. Each signal face shall be of the adjustable, 
colored light, vertical type with the number and type of sections as specified 
herein or as shown on the plans; shall provide an indication in one (1) 
direction only; shall be adjustable through three hundred sixty (360) degrees 
about a vertical axis; and shall be mounted at the location and in the manner 
shown on the plans. 
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Unless otherwise shown on the plans, all vehicle signal faces shall contain 
three (3) sections arranged: red—top, yellow—center, green—bottom. 

Pedestrian signals shall be the ““WALK—DON’T WALK’”’ type as specified 
in subsection 623.02.39, ‘*Pedestrian Signals.”’ 

All new vehicular signal faces installed at any one (1) intersection shall be 
of the same make and type. 

All new pedestrian signal faces installed at any one (1) intersection shall be 
of the same make and type. 

Vehicle and pedestrian signal mountings shall be oriented so as to provide 
maximum horizontal clearance to the adjacent roadway. 

(a) Optical Units. Each optical unit shall consist of a lens, a reflector, a 
lampholder, and a clear traffic signal lamp, visible to the traffic to be 
controlled. 

Lenses shall be made of either glass or ultra-violet stabilized poly carbonate 
plastic conforming to the requirements of ASTM Designation D2473. Plastic 
lenses shall not distort due to heat from the highest wattage lamp required. 
Lamps shall be in conformance with the Institute of Transportation Engineers 
Standards of Traffic Signal Lamps. 

Candlepower distribution shall conform to ANSI Standard D-10.1. 

All mast arm mounted signal faces shall be provided with twelve (12) inch 
sections. 

A twelve (12) inch section with crosshatched lens shall be provided for all 
green arrow signal indications. Configuration of the arrows shall conform to 
the dimensions shown on the plans. 

Reflectors shall be made of silvered glass or of specular aluminum with an 
anodic coating. All reflectors shall conform to ANSI Standard D-10.1. 

Lampholders shall conform to the provisions in ANSI Standard D-10.1. 

Each reflector, lens, and hood shall be designed in such a manner as to 
reduce sun-phantom to a minimum. 

Lamps for the eight (8) inch units shall be sixty-nine (69) watt maximum, 
five hundred fifty (550) minimum initial lumens, clear, eight thousand (8,000) 
hour life, two and seven-sixteenths (27/16) inch Light Center Length (L.C.L.), 
one hundred twenty (120) volt traffic signal lamps. 

Lamps for the twelve (12) inch units shall be one hundred fifty (150) watt 
maximum, one thousand six hundred fifty (1,650) minimum initial lumens, 
clear, eight thousand (8,000) hour life, three (3) inch Light Center Length 
(L.C.L.), one hundred twenty (120) volt traffic signal lamps. 

The lamp shall be positioned in the lamp holder to provide lamp filament 
orientation with the open portion of the filament facing upward or as recom- 
mended by the manufacturer of the lamps. 

(b) Housing. The signal face housing, or case, shall consist of an assem- 
bly of separate interchangeable sections, expansible type for vertical mount- 
ing without tie rods, substantially secured together in a watertight manner to 
form a unit. Each section shall house an individual optical unit. 

Each section shall be complete with a one (1) piece, hinged door mounting 
for the lens and other parts of the optical system, water-tight gaskets, and a 
simple door-locking device. The optical system shall be so mounted that the 
various parts may be swung open for ready access or removal. The sections 
shall be interchangeable and so constructed that sections can be removed or 
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added. There shall be a round opening in the top and bottom of each head to 
receive one-half ('2) inch supporting pipe frame. All parts of the housing, 
including the doors and end plates, shall be of die cast aluminum conforming 
to the specifications of ASTM Designation B85, and all parts shall be clean, 
smooth and free from flaws, cracks, blow holes, or other imperfections. 

All exposed bolts, screws, hinge pins, and door-locking devices shall be 
stainless steel. All interior screws and fittings shall be stainless steel or 
approved nonferrous, corrosion-resistant material. 

All gaskets, including door, lens, and reflector gaskets, but not including 
lampholder gaskets, shall be of neoprene. Lampholder gaskets shall be of 
material not affected by heat. The lampholder gasket will not be required 
when the lampholder is not in direct contact with the glass reflector. 

All lampholders shall be so wired that a white wire will be connected to 
shell of the lampholder and a black or colored wire to the bottom or end 
terminal of the lampholder. These wires shall, in turn, be connected to the 
terminal block mounted inside at the back of the housing. The terminal block 
shall have sufficient screw type terminals so as to terminate all field wires and 
lamp wires independently, with separate screws. The terminals to which field 
wires are attached shall be permanently identified or wiring shall be color 
coded to facilitate field work. 

Lampholder wires shall be No. 18 AWG, or larger, six hundred (600) volt, 
appliance wiring material (AWM), with two sixty-fourths (7/64) inch thermo- 
plastic insulation rated one hundred five (105) degrees Centigrade or with 
insulation that conforms to Military Specification MIL W-16878D, Type B, 
with vinyl nylon jacket rated one hundred fifteen (115) degrees Centigrade. 

The manufacturer’s name or trademark, wire size, insulation type-letter 
designation and temperature rating shall be marked on the insulation or a 
Certificate of Compliance conforming to the provisions in subsection 106.05, 
‘*Certificates of Compliance,’ shall be submitted by the manufacturer with 
each shipment of traffic signal head units. 

Each lens shall be provided with a removable hood, five one-hundredths 
(0.05) inch thick, of sheet aluminum of the full circle type completely closed, 
except at the ends. Hoods for eight (8) inch section shall be seven (7) inches 
minimum length and for twelve (12) inch section shall be nine and one-half 
(9!) inches minimum length unless otherwise shown on the plans. Hoods 
shall have a minimum downward tilt of three and one-half (3!/2) degrees. 

Each signal section shall be constructed in such a manner that structural 
failure of the housing will not occur with a wind load pressure of twenty-five 
(25) pounds per square foot on the projected area of the complete signal face 
housing, including back plate and hoods. 


623.02.34 Directional Louvers. Where shown on the plans, louvers 
shall be furnished and installed in signal hoods. Directional louvers shall be 
so constructed as to have a snug fit in the signal hoods. The outside cylinder 
shall be constructed of No. 22 U.S. gage sheet steel and the vanes shall be 
constructed of No. 27 U.S. gage sheet steel or the cylinder and vanes shall be 
constructed of 3003 H14 aluminum alloy. of similar construction. Thickness 
dimensions and arrangements of vanes shall be as shown on the plans. 
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623.02.35 Back Plates. Back plates shall be constructed of 3003 H14 
aluminum alloy sheet fifty-one one-thousandths (0.051) inch minimum thick- 
ness, and of the dimensions shown on the plans. 

Where a back plate consists of two (2) or more sections, the sections shall 
be fastened with rivets or with aluminum bolts, peened after assembly to 
prevent loosening. 

All mast arm mounted, bracket mounted, and post top signal heads and all 
programmed visibility signal heads shall be provided with back plates. 


623.02.36 Signal Head Mounting. Bracket mounted signal heads, as 
shown on the plans, shall be supported by mounting brackets consisting of 
watertight assemblies of one and one-half (1!/2) inch standard steel pipe and 
malleable iron, ductile iron, or brass pipe fittings. All members shall be either 
plumb or level, symmetrically arranged, and securely assembled. Construc- 
tion shall be such that all conductors are concealed within the assembly. 

The dimensions of mounting brackets between the axis through the center of 
the terminal compartment, or slip-fitter, shall not exceed eleven (11) inches, 
except where required to provide proper signal head alignment or directed by 
the Engineer. 

At each signal location, unless otherwise shown on the plans, a terminal 
compartment shall be constructed into the mounting brackets. Each compart- 
ment shall be fitted with a terminal block containing twelve (12) poles, each 
with two (2) screw type terminals. Each terminal shall accommodate at least 
five (5) No. 14 AWG conductors. A raintight cover shall be provided, giving 
ready access to the terminal block. The terminal compartment shall be bronze 
of sufficient strength to remain intact in the event the pole is knocked down. 
Slip-fitters, where used without integral terminal compartment, shall be of 
cast-iron or bronze. 

For post-top mounting of bracket mounted signals, the terminal compart- 
ment shall be cast with an integral slip-fitter. For post-top mounting of a one 
(1) way signal head, a slip-fitter without a terminal compartment may be used. 
Slip-fitter shall fit over a four (4) inch standard pipe or four and one-half (4'/2) 
inch outside diameter end of tapered standard. Each slip-fitter shall be 
provided with two (2) rows of steel set screws, with three (3) screws in each 
row to secure the assembly in plumb position. Set screws shall be cadmium 
plated. 

Where signal heads are side mounted on poles, the terminal compartment 
shall be designed to bolt securely to the pole. 

Signal heads shall be equipped with positive brass lock rings and fittings 
designed to prevent heads from turning due to external forces. Lock ring and 
connecting fittings shall have serrated contacts as shown on the plans. 

Signal head assembly for suspension from mast arm shall be equipped with 
a slip-fitter as. shown on the plans. 

Signal heads shall not be installed at any intersection until all other signal 
equipment, including the controller, is in place and ready for operation at that 
intersection, except that the signal heads may be mounted if the faces are not 
directed toward traffic or if the faces are covered. 
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623.02.37 Vehicle Detectors. All vehicle detectors shall be the ‘‘induc- 
tive loop’”’ type. 

(a) General. The term ‘‘inductive loop detector’’ applies to a complete 
installation consisting of a conductor loop or group of loops installed in the 
roadway, as shown on the plans, lead-in cable and a sensor unit with power 
supply installed in a traffic signal controller or traffic count station cabinet. 

The sensor (amplifier) unit shall be an electronic device capable of provid- 
ing closure of an output circuit when a vehicle stands or passes over a loop or 
one (1) of several loops connected to the input circuitry of the sensor unit. 

(b) Performance Characteristics. Sensor units shall provide an output 
closure for each vehicle passing through the response area of the loop at 
speeds up to seventy-five (75) miles per hour and shall also provide an output 
closure of at least three (3) minutes duration when a vehicle is occupying the 
response area of the loop. 

(c) Sensor Unit Construction. Each sensor unit shall be housed in a metal 
case. Sensor units may be furnished with either an integral power supply or a 
separate power supply common to more than one (1) sensor unit. 

Sensor units to be installed in a common cabinet shall have a frequency 
difference and shall not interfere with the operation of other sensor units 
installed in the same cabinet. 

In multiple loop installations, all loop conductors to be connected to the 
Same sensor unit shall be wound in the same direction. No more than four (4) 
loops shall be connected to a single sensor unit. 

All input and output circuits for each unit with an integral power supply 
shall enter via a single connector, type and circuitry for which shall be as 
shown in the following table. Each connector for modular-type units shall be 
provided with either threaded shell or spring-loaded latch locking. 


Connector Circuitry For Inductive Loop Detector Sensor Units 
Inductive Loop Type 


MS Connector Circuit 18-1 Pin 
LZOPVOLE A Ne ye vcncnec te iar coce e e e t e e ee e e C 
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All pilot lights and meters shall be mounted on the front panel of the sensor 
unit or the sensor power source assembly. Input power shall be fused. 

Capacitors or inductors necessary for loop tuning shall not be mounted 
external to the loop detector sensor unit. 

The units shall not be affected by transient voltages or voltage variations of 
plus or minus ten (10) percent. 

Each sensor unit shall have a fail safe feature that provides a continuous call 
when the loop is either open or shorted out. 

After a power interruption the units shall return to normal operation within 
five (5) minutes. 
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A separate sensor unit, control unit, or amplifier shall be provided for each 
direction of travel and for each left turn lane. 

Each unit shall be provided with a light or meter to indicate when the 
detector is ready to detect vehicles. 

Each detector shall operate over the voltage range specified in subsection 
623.02.22, ‘““Operating Voltage.”’ 

Circuitry shall be solid-state except for output relays. 

Output relays, if used, shall be normally closed. 

Units shall be designed to provide ease of maintenance with easily accessi- 
ble electronic components. 

Each detector shall provide positive vehicle detection without readjustment 
from zero (0) degrees Fahrenheit to one hundred sixty (160) degrees Fahren- 
heit. 

Units shall use printed circuit boards designed to facilitate identification of 
components. This shall be done by either part identification markings or by 
providing a pictorial diagram showing physical location and identification of 
each component. Each printed circuit board shall have the following mini- 
mum quality requirements: NEMA Grade G-10 glass cloth base epoxy resin 
board, one-sixteenth ('/16) inch minimum thickness, organic solder masking 
and gold plated contacts. Intercomponent wiring shall be copper track with a 
minimum of two (2) ounces weight per square foot. Printed circuit design 
shall be such that components may be removed and replaced without perma- 
nent damage to boards or tracks. 

Sensor unit amplifiers shall conform to the following: 

1. Type I Loop Amplifier: 

a. The sensor unit shall be designed with one (1) sensor in one (1) frame 
to control one (1) loop system. 

b. The unit shall have a switch frequency separation when used on 
identical loops. 

c. The unit shall have a tuning switch or knob. The switch shall provide 
for resetting the unit and have an operation position. 

d. The unit shall have a sensitivity switch which may be used to minimize 
calls for adjacent lane vehicles. 

e. The sensor unit shall be digital in its timing modes. 

2. Type II Loop Amplifier: 

a. The senor unit shall be two (2) channel, shelf mounted. 

b. Two (2) channel units shall have two (2) MS connectors, one (1) for 
each channel, wired in accordance with subsection 623.20.25 of these specifi- 
cations. | 

c. The unit shall have internal circuitry to prevent cross talk or spurious 
signals induced between the loops it controls. 

d. The unit shall have switches for frequency selection between units. 

3. Type III Loop Amplifier: 

a. The unit shall have circuitry and controls for individual selection of 
delay or extension timing on each channel. Delay timing shall be adjustable 
from zero (0) to thirty-one (31) seconds in one (1) second increments. 
Extension timing shall be adjustable from zero (0) to seven and five-tenths 
(7.5) seconds in five-tenths (0.5) second increments. All controls shall be on 
the outside of the unit. 
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b. Pins ‘‘I’’ and ‘‘J’’ on the MS connectors shall be used to provide 
control of delay and extension timing by external devices. 

c. All advance detectors shall be provided with Type III loop amplifiers. 

d. The Contractor may supply single unit loop amplifiers in lieu of 
multichannel amplifiers if all other functions of this subsection are met. 

e. The sensor unit shall operate with both channels connected to one (1) 
loop in the extension timing mode. 

4. Type IV Loop Amplifiers: 

a. The sensor unit shall be a four (4) channel device, shelf mounted. 

b. The unit shall have internal circuitry to prevent cross talk or spurious 
signals induced between all loops it controls. 

c. The unit shall have switches for frequency selection between units. 

(d) Construction Materials. 

1. The conductor for each inductive detector loop shall be continuous, 
unspliced, Type XHHW-USE, No. 12 AWG neoprene jacketed, seven (7) 
strand, copper wire. 

All lengths of loop wires that are not imbedded in the pavement shall be 
twisted with at least two (2) turns per foot between roadway and pullbox. 
Splicing between loop wire and detector cable in the pullbox shall be done in a 
manner satisfactory to the Engineer. 

Where detector lead-in cables are spliced or are spliced to loop conduc- 
tors or magnetometer detector leads, the splices shall be soldered by the hot 
iron, pouring, or dipping method. Open flame soldering will not be permitted. 
Conductors shall be joined by the use of UL listed pressure connectors or 
other methods permitted by the Engineer. Splices shall be insulated by one (1) 
of the following methods: 

a. Thermosetting Epoxy Compound. A two (2) part liquid thermoset- 
ting self-curing epoxy resin, where the two (2) parts are mixed just prior to 
use, shall be poured into molds of dimensions suitable for the splice. 

b. Thermosetting Polyurethane Compound. A two (2) part liquid ther- 
mosetting self-curing polyurethane resin, where the two (2) parts are mixed 
just prior to use, shall be poured into molds of dimensions suitable for the 
splice. 

c. Handcrafted Insulation. Handcrafted insulation shall consist of the 
following steps: 

(1) Completely cover the splice with an electrical insulating coating and 
allow to dry. 

(2) Apply one (1) layer of high voltage tape half-lapped. High voltage 
tape shall be self-fusing, designed for use on rubber, synthetic, or plastic 
insulation and shall have a minimum thickness of twenty-six (26) mils. 

(3) Apply electrical insulating coating and allow to dry. 

(4) Apply one (1) layer of PVC tape, half-lapped. 

(5) Apply electrical insulating coating and allow to dry. 

(6) Loop detector lead-in cable, from the pullbox adjacent to the loop to 
the field terminals in the cabinet, shall consist of two (2) No. 12 AWG solid 
copper conductors with each conductor insulated with three one-hundredths 
(0.03) inch minimum, high molecular weight, heat-stabilized, colored poly- 
ethylene, conforming to the requirements of ASTM Designation D1248, Type 
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I, Class B, Grade 4. The conductors shall be twisted together with approxi- 
mately two (2) turns per foot. Nonhygroscopic fillers shall be used to form a 
firm compact cylindrical core. A nonhygroscopic core tape shall be applied 
spirally over the core. The cable shall be provided with an outer jacket 
consisting of extruded, black, polyvinyl chloride conforming to ASTM Desig- 
nation D1047. The cable shall conform to the International Municipal Signal 
Association’s Specification 19-2. 

(7) The loop detector lead-in, from the field terminals in the cabinet to the 
sensor unit, shall conform to one (1) of the following: 

(a) A twisted pair of No. 22 AWG, or larger, conductors conforming to 
the requirements for cabinet wiring. 

(b) A cable containing two (2) No. 22 AWG, or larger, copper conductors 
with each conductor insulated with fourteen one-thousandths (0.014) inch 
minimum polyethylene or polypropylene. The conductors shall be twisted and 
the twisted-pair shall be protected with a shield of tinned copper-brass or 
aluminum-polyester. The shield shall be grounded at one (1) end of the cable. 
The cable shall be provided with a chrome vinyl outer jacket with a minimum 
thickness of twenty-seven one-thousandths (0.027) inch. 

Splices in the cable may be made in pull boxes only. All splices in the 
lead-in cable shall be soldered. 

(e) Installation Details. Installation and tests shall conform to the details 
and notes shown on the plans. 

Unless shown otherwise each loop shall consist of three (3) turns of 
conductor as specified in subsection 623.02.37(b)4, ‘“‘Construction Materi- 
als.’ 

Slots cut in the pavement shall be blown out and dried before installing 
inductive loop detectors. All sharp edges and ninety (90) degree corners 
should be chipped off. In addition to the required tests, the Contractor shall 
check each detector loop prior to filling slot with epoxy or sealant as follows: 

1. Each loop shall be tested for continuity. 

2. Insulation test for each loop to ground shall not read less than ten (10) 
~ megohms to infinity, using a megger. 

The slots shall be filled with epoxy sealant to within one-eighth ('/s) inch of 
the pavement surface. The sealant shall be at least one-half ('/2) inch thick 
above the top conductor in the saw cut. Before setting, surplus sealant shall be 
removed from the adjacent road surfaces without the use of solvents. The 
epoxy sealant shall conform to the requirements of subsection 728.03.09, 
‘**Epoxy Sealant for Inductive Loops.”’ 

Conductors of all loops to be operated by each sensor unit shall be run 
continuous to the nearest pull box. The loops shall be joined in the pull box in 
combination of series and parallel so that optimum sensitivity is obtained at 
the sensor unit. Final splices between loops and lead-in cable shall not be 
made until the operation of the loops under actual traffic conditions is 
approved by the Engineer. 

All loop conductors for each direction of travel for the same phase of a 
traffic signal system, in the same pull box, shall be spliced to a cable which 
shall be run from the pull box adjacent to the loop detector to a sensor unit 
mounted in the controller cabinet. 
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All loop conductors for traffic counters shall terminate in a pull box or on a 
terminal strip in the traffic count station cabinet when such a cabinet is 
installed. 

Conductors for inductive loop traffic signal and traffic counting installations 
shall be identified and banded, in pairs, by lane, in the pull box adjacent to the 
loops and near the termination of the conductors in the controller or traffic 
count station cabinet. Bands shall conform to the provisions in subsection 
623.02.09, ‘“Wiring.”’ 

The loop detector conductors shall be installed prior to placing the final 
surface course on new paving projects. The conductors shall be installed, as 
shown on the plans, in the compacted layer of asphalt concrete immediately 
below the uppermost layer. 

Sensor units shall not be provided for inductive loop traffic counting 
installations. 

(f) Raising or Relocating Existing Pressure-Sensitive Detectors. Raising 
existing pressure-sensitive detectors to grade shall be accomplished by remov- 
ing the existing concrete from the detector frame and filling with Class A 
concrete around the frame at the new grade, unless otherwise specified. 

When detectors are to be relocated, either the existing detector contact unit 
shall be installed in a new frame and foundation, or the existing frame, if in 
good condition as determined by the Engineer, may be set in a new founda- 
tion. The hole left by removing the detector frame and foundation shall be 
filled with Class C concrete, except the roadway surface shall be recon- 
structed with material to match existing surfacing. 


623.02.38 Pedestrian Push Buttons. Where shown on the plans, pedes- 
trian push buttons of substantial tamper-proof construction shall be furnished 
and installed. 

The assembly shall be weatherproof and so constructed that it will be 
impossible to receive any electrical shock under any weather conditions. 

The pedestrian push button switch shall be a phenolic enclosed precision 
snap-acting type, switching unit, single-pole, double-throw, with screw type 
terminals, rated fifteen (15) amperes at one hundred twenty-five (125) volts, 
AC, and shall have the following characteristics: 

Switching unit shall have a stainless steel plunger actuator and shall be 
provided with U-frame to permit recessed mounting in push button housing. 

Switch shall have an operating force of nine (9) to thirteen (13) ounces and a 
minimum release force of four (4) ounces. 

Pretravel shall be one sixty-fourth ('/4) inch maximum. 

Overtravel shall be seven thirty-seconds (7/32) inch minimum. 

Differential travel shall be four ten-thousandths (0.0004) to two one- 
thousandths (0.002) inch. 

Where a pedestrian push button is attached to a pole, the housing shall be 
shaped to fit the curvature of the pole and secured to provide a rigid 
installation. Saddles shall be provided to make a neat fit when required. 

Where a pedestrian push button is to be mounted on top of a two and one- 
half (2'/2) inch diameter post, the housing shall be provided with a slip-fitter 
fitting and screws for securing rigidly to the post. 
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Push button and sign shall be installed on the crosswalk side of the pole. 
Arrows on push button signs shall point in the same direction as the 
corresponding crosswalk. 


623.02.39 Pedestrian Signals. Pedestrian signals shall conform to the 
following: 

(a) Messages. Messages shall be lunar white ‘““WALK’’ and Portland 
orange ““‘DON’T WALK” or ‘‘hand/man’’ symbols as defined in the Manual 
on Uniform Traffic Control Devices. 

(b) Types. Pedestrian signal (““WALK, DON’T WALK”? or “‘hand/man’’ 
symbols) shall be a one (1) piece jack mounted plug-in plastic module in 
which the formed neon words and grid neon tubing are integrally molded and 
positively positioned with relation to the internally screened message plate. 
The molded polycarbonate module shall plug in for operation without requir- 
ing tools or additional wiring. The letter height shall be five and one-half (51/2) 
inches. The letters shall have a stroke width of five-eighths (°/s) inch. 

Each signal shall be provided with an “‘egg crate type’’ visor designed to 
eliminate sun phantom. 

(c) Housing. The housing shall be made of cast aluminum or 3003 H14 
sheet aluminum alloy with finish on both sides, and shall be one-eighth ('/s) 
inch thick minimum at the points of support. 

The housing for pedestrian signals shall be dustproof, weatherproof, and 
corrosion resistant and shall provide for easy access to, and replacement of, 
all components. 

The housing shall be suitable for either post-top or bracket mounting. 

(d) Hoods. The hood shall be of material similar to the housing. The top 
of the hood shall extend a minimum length of six (6) inches at the top and five 
(5) inches at the bottom when measured from the surface of the lens. The 
front shall be normal to the top. 

A full divider strip shall be provided between the ‘‘DON’T’’ and the 

‘“WALK”’ indications. 

_ (e) Transformers. ‘Transformers shall be of the proper size for the length 
of tubing and shall carry the label of UL or Electrical Testing Laboratories. 

A separate transformer shall be provided for each of the ““DON’T WALK’”’ 
and the ““‘WALK’”’ indications. 

The orange works ‘“‘DON’T”’ and ‘““WALK’”’ shall operate from a single 
transformer. 

Transformers shall have a power-factor of ninety (90) percent and shall 
provide twenty-seven (27) milliamperes minimum current. 

Solid state neon types with “‘hand/man”’ symbols may be furnished in lieu 
of transformer types unless otherwise indicated on the plans or in the special 
provisions. 

(f) Conductors. High-voltage wiring between the gas tubes and the sec- 
ondary side of the transformer shall be made with Gas Tube Sign and Oil 
Burner Ignition Cable, Type GTO-15 labeled by UL. 

Other conductors shall be No. 14 AWG, or larger, with two sixty-fourths 
(7/64) inch minimum Type TW insulation. 

(g) Switch. A fused switch consisting of two (2) cartridge fuses and a 
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lever for disconnecting the fuses for pedestrian signals shall be mounted 
within the signal housing and shall be connected to deenergize the transformer 
primary circuit. 

(h) Relays. All relays for operation of the ““WALK-DON’T WALK” 
signals shall be placed in the controller cabinet. 

(1) Fasteners. All the machine screws, studs, and washers shall be either 
plated brass, stainless steel, or other corrosion resistant material. 

(j) Gaskets. Gaskets shall be provided as required to make the unit rain- 
tight and dust-tight. 

(k) Finish. The outside of the housing and hood shall be painted in 
accordance with the provisions in Section 614, ‘‘Painting.”’ 

(1) Terminal Block. A terminal block as specified in subsection 
623.02.33(b), “‘Housing,”’ shall be mounted in the unit for field wiring. 


623.02.40 Programmed Visibility Traffic Signal Heads. Programmed 
visibility traffic signal heads and the installation thereof shall conform to the 
provisions in subsections 623.02.33, *‘Signal Faces,”’ and 623.02.36, “‘Signal 
Head Mounting,’’ except the provisions in subsection 623.02.33(a), ‘“‘Optical 
Units,’ and the eighth paragraph in subsection 623.02.33(b), ‘‘Housing,”’ 
shall not apply. 

The visibility of the signal indication shall be adjustable within the signal 
head to fit the lane or lanes in which traffic is to be controlled. 

External illumination shall not cause a signal indication nor shall a signal 
indication in one (1) signal head cause a signal indication in another signal 
head. 

Each section of a signal face shall provide a twelve (12) inch diameter, 
round indication. 

Each section shall be provided with a sun visor. 

The indication of each signal head, when unprogrammed, shall be visible 
from anywhere within fifteen (15) degrees of the optical axis. The signal head 
shall be capable of being preset at angles between nine (9) degrees above and 
nine (9) degrees below the horizontal and shall be preset at five (5) degrees 
below the horizontal, unless otherwise specified. 

The signal head with the yellow indication, prior to programming, shall 
provide a minimum candlepower of two thousand five hundred (2,500) in the 
direction of the axis and a maximum candlepower of one hundred (100) at 
fifteen (15) degrees horizontally in each direction from the axis. Said signal 
head with yellow indication shall be capable of being programmed so that a 
minimum candlepower of two thousand five hundred. (2,500) can be directed 
along the optical axis and a candlepower of less than one hundred (100) 
directed at one-half ('2) degree horizontal from the: axis and no measurable 
light is directed from one (1) degree to fifteen (15) degrees horizontal from the 
axis. Under the same conditions, the candlepower of the red indication shall 
be at least nineteen (19) percent of the yellow indication and the candlepower 
of the green indication shall be at least thirty-eight (38) percent of the yellow 
indication. 

Lamps for the signal units shall be one hundred fifty (150) watt, one 
hundred twenty (120) volt, incandescent lamps with a minimum average rated 
life of six thousand (6,000) hours. 
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During daylight, the signal indications shall be visible only in those areas or 
lanes designated. During dusk and darkness, a faint glow visible to the side 
will be permissible. 

Dimming devices shall be provided to gradually reduce the candlepower of 
each signal head for nighttime operation to approximately fifteen (15) percent 
of that for daytime operation. 

The Contractor shall program the head as provided by the manufacturer and 
as directed by the Engineer. 


623.02.41 The R10-Sa(s) sign for mast arm as shown on the plans (left 
turn on green arrow only) shall be furnished and installed as indicated on the 
plans and as directed by the Engineer. 


623.02.42 The protective/permissive left turn signal heads (cluster type) 
for mast arms and accompanied five (5) section bracket mounted heads shall 
be furnished and installed as indicated on the plans and as directed by the 
Engineer. 

The R10-5d(s) ‘“‘Left Turn Yield on Green (Solid Ball Symbol)’’ sign shall 
be furnished and installed unless otherwise indicated on the plans. 


LIGHTING 


623.03.00 High-Intensity-Discharge Luminaires. High-intensity- 
discharge luminaires shall be of the enclosed type with horizontal burning 
lamp and slip-fitted for horizontal mounting on two (2) inch pipe. Luminaires 
shall be either a semicutoff or a cutoff type and shall be provided with a high 
pressure lamp. Semicutoff luminaires shall be provided with a refractor and 
cutoff luminaires with a flat lens. Check plans for type required and if not 
indicated, semicutoff types shall be furnished. 

- Prior to energizing a luminaire, the lamp socket shall be set in the proper 
location for the required light distribution in accordance with the manufactur- 
er’s instructions, and the luminaire shall be leveled. 

Each luminaire shall consist of a housing, reflector, terminal strip, refractor 
or a lens, a lamp socket and lamp, and an integral ballast. Glare shields shall 
not be required unless indicated on the plans. 

All parts of the luminaire shall be fabricated from corrosion-resistant 
materials. 

Each housing shall be fabricated from aluminum by either diecasting or 
forming. Housings that are painted shall withstand a one thousand (1,000) 
hour salt spray test as specified in ASTM Designation B117. Glare shields 
when required shall be fabricated from the same materials as the luminaire. 

The reflector may be a separate unit or may be integral with the housing. 
The reflector surface shall be specular and shall be protected by an electro- 
chemically applied anodized finish. The reflector configuration shall reflect a 
minimum of light through the arch tube of the lamp. 

Each refractor or flat lens shall be mounted in a frame that is hinged to the 
housing and secured with a spring-loaded automatic latch. The joint between 
the frame or reflector and the housing shall be gasketed. Each refractor shall 
be made of heat-resisting glass or polycarbonate material as indicated on the 
plans. Each flat lens shall be made of heat and impact resistant glass. 
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Each lamp socket shall be a porcelain enclosed mogul-multiple type. The 
shell shall contain integral lamp grips to assure electrical contact under 
conditions of normal vibration. The socket shall be mounted in the luminaire 
in a manner to permit presetting a variety of specific light distribution 
patterns. The socket leads shall be welded to the screw shell and spring- 
loaded center contact. Socket shall be rated for one thousand (1,000) watts 
and shall withstand a six (6) kilovolt high potential test. 

The optical system (reflector, refractor, or flat lens lamp socket and lamp) 
shall be a sealed chamber with provision for filtered breathing. Breathing shall 
permit intake and exit of air into or from the chamber as a result of expansion 
or contraction of air in the chamber due to lamp heat. Filtering shall be 
accomplished by either a separate filter or a filtering gasket. 

Field wires connected to the luminaire shall terminate on a barrier type 
terminal block secured to the housing. The terminal screws shall be captive 
and equipped with wire grips for wire up to No. 6. All components shall be 
prewired to a single strip assuring that field connections are made to clearly 
identified line terminals. 

Each integral ballast shall be as specified in subsection 623.03.13 of these 
special provisions. Where the components are mounted on a down-opening 
door, the door shall be hinged and secured separately from the refractor or flat 
lens frame. The door shall be easily removable and replaceable. It shall be 
secured to the housing in a manner to prevent accidental opening. 

In-line fuse holders shall be provided for all luminaires either in base of 
pole or in signal controller cabinets. 


623.03.01 Mercury Vapor Luminaires. Mercury vapor luminaires 
shall be horizontal burning type. Unless otherwise specified, light distribution 
shall be IES Type III. 

Luminaires shall be provided for slip-fitter end mounting on two (2) inch 
mast arms. 

Glassware shall be the refractor type with inner or outer prisms. 

The refractor shall be mounted in a door frame assembly which shall be 
hinged to the luminaire at the house side and fastened at the street side by 
means of an automatic type latch. 

The refractor and door frame assembly shall be forced upward at the street 
side by spring-pressure, against the gasket seat, when in the closed and 
latched position. 

All gaskets shall be composed of a material capable of withstanding the 
temperature involved and they shall be securely held in place. 

All parts of the luminaire shall be manufactured from corrosion-resistant 
materials. 

Unless otherwise specified in the special provisions or shown on the plans 
lamps shall be hard glass type, four hundred (400) watt, mercury vapor, 
ANSI Type H33-1CD, on thirty (30) foot mounting height. 

Mercury vapor lamps shall have a minimum average rated life of twenty- 
four thousand (24,000) hours. 

When specified, luminaires shall have an integral ballast as provided in 
subsection 623.03.13, ‘‘Ballasts.’’ 
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Unless otherwise specified in the special provisions or shown on the plans, 
all mercury vapor luminaires mounted on standards shall be equipped with 
glare shields as provided in subsection 623.03.02, ‘‘Mercury Vapor Lumi- 
naires with Glare Shields.’’ 


623.03.01A High Pressure Sodium Luminaires. Each high pressure 
sodium luminaire shall be furnished with a one hundred (100) watt, two 
hundred fifty (250) watt, four hundred (400) watt, or other wattage high 
pressure sodium lamp as indicated on the plans. 

The light distribution for luminaires shall correspond to the IES type shown 
on the plans. 

The lamp shall be operated at the wattage necessary to produce nine 
thousand five hundred (9,500) lumens with the one hundred (100) watt lamp, 
twenty-five thousand five hundred (25,500) lumens with the two hundred fifty 
(250) watt lamp and fifty thousand (50,000) lumens with the four hundred 
(400) watt lamp. 


623.03.02 Blank. 
623.03.03 Blank. 


623.03.04 Incandescent Luminaires. Type and style of incandescent 
luminaires, lamp equipment, and transformers shall be as specified in the 
special provisions. 

All side and end mounted luminaires shall be equipped with a two (2) inch 
slip-fitter. 

All side mounted incandescent luminaires shall be equipped with a porce- 
lain heat barrier bushing, except that for multiple type luminaires, glass 
sleeving may be used. 


623.03.05 Soffit and Wall Luminaires and Lamps. Soffit and wall 
luminaires shall be of the type or types specified. 

Soffit and wall luminaires shall be weatherproof and corrosion resistant. 
Installation details and minimum light distribution shall be as shown on the 
plans. 

Each flush-mounted soffit luminaire shall consist of a cast metal body, a 
prismatic refractor mounted in a door frame, a prismatic glass reflector and a 
socket. The body shall have a continuous anchor ring and shall be provided 
with four (4) two (2) inch conduit hubs. The door frame assembly shall be 
hinged, gasketed, and secured to the body by at least three (3) machine 
screws. The refractor shall be clearly identified as to “‘street side’’ and shall 
be keyed so as to fit into the frame in only one (1) way. 

Unless otherwise specified, each flush mounted soffit luminaire shall be 
furnished with an integral ballast mounted on a bracket so constructed that the 
light center of the mercury vapor lamp is within one-half (1/2) inch of the light 
center location for which the luminaire is designed. 

Where an existing flush mounted incandescent soffit luminaire is to be 
modified, the mounting bracket for the lamp socket or for the integral ballast 
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shall be so designed that the existing tapped holes and machine screws can be 
utilized for the attachment of the bracket to the fixture body. 

Each pendant soffit luminaire shall be enclosed and gasketed, and shall be 
furnished with aluminum finish, three-fourths (7/4) inch top-tapped head, 
stepped or fluted reflector, and refractor attached to reflector. The reflector 
shall have a specular anodized aluminum finish. The refractor shall be made 
of heat-resistant acrylic plastic or glass. The optical assembly shall be hinged 
and latched for lamp access and shall be provided with a safety chain. 

Each pendant soffit luminaire shall be furnished with an eleven (11) gage 
minimum thickness, metal box (maximum dimensions of eight (8) inches by 
nine (9) inches by eleven (11) inches) and such box shall house the ballast for 
the luminaire. The box shall be provided with a gasketed cover with two (2) 
captive screws and two (2) chains to prevent dropping. Box shall be hot-dip 
galvanized. 

Each wall-mounted luminaire shall consist of a cast metal body of the 
dimensions shown on the plans. The lens frame shall be gasketed and shall 
allow servicing without detachment from the body. 

Cast metal bodies made of aluminum, which are to be flush mounted in 
concrete, shall be given a heavy coat of alkali-resistant bituminous paint on all 
surfaces to be in contact with concrete. The paint shall conform to Military 
Specification MIL-P-6883. 

Unless otherwise specified, each soffit luminaire and each wall luminaire 
shall be furnished with a hard glass type, one hundred (100) watt, high 
pressure sodium vapor lamp, with a minimum average rated life of twenty- 
four thousand (24,000) hours. 


623.03.06 Blank. 


623.03.07 Sign Lighting Fixtures—Fluorescent. Each fluorescent sign 
lighting fixture shall be designed for mounting at the bottom of the sign on an 
overhead sign structure as shown on the plans. The fixture shall be a fully 
enclosed type, raintight, dust-tight, corrosion-resistant, with hinged plastic 
cover. 

Painting of fixtures will not be required. 

(a) Housing. The shell of the fixture shali be fabricated of sixty-four one- 
thousandths (0.064) inch minimum thickness, 3003 H14 aluminum alloy sheet 
with Type 7072 alloy cladding or fabricated of other material which will 
provide equivalent strength and corrosion resistance. 

The maximum dimensions of the fixture housing with cover shall be 
seventy-four (74) inches long (for seventy-two (72) inch nominal lamps), 
fifteen and one-half (15!) inches wide and five and one-half (51/2) inches 
high. 

All external machine screw parts, lock washers, hinge pins, etc., shall be 
made of Type 316 stainless steel. 

(b) Reflector. The reflector shall be fabricated of two one-hundredths 
(0.02) inch minimum thickness, 3003 H14 Aluminum alloy sheet with Type 
1175 alloy cladding on the reflective side. 

The reflector surface shall be mechanically polished prior to anodizing. The 


[ "as §] 


SIGNALS AND LIGHTING 623 


finish process shall be performed before or after fabrication of the reflector 
and shall include the electrochemical brightening procedure using an acid 
process. The minimum weight of the protective oxide coating shall be five (5) 
milligrams per square inch. The coating shall be sealed. 

The reflector shall have a specular reflectance of not less than sixty-eight 
(68) percent when measured at forty-five (45) degree specular angle in 
accordance with Test Method No. Nev. T541. 

Reflectors shall be protected during forming and assembling with secure 
coverings which shall be removed after the assembly has been completed. 

Reflectors shall have hemmed edges for safe handling. 

(c) Cover. Cover shall be of acrylic material. 

Each piastic cover shall latch easily and securely in place without the use of 
tools and shall be completely free from any tendency to loosen under high 
winds and vibration. The cover shall be fitted with nonstretching safety cords, 
chain safety devices, or equivalent, which shall also serve as stops when the 
cover is hinged open. 

(d) Gaskets. Gaskets between the cover and the fixture housing shall be 
uniform and even-textured, and shall be square-section polyvinyl chloride 
formed tube with a pressure-sensitive adhesive on one side. 

Gaskets shall be neatly applied to thoroughly degreased, clean surfaces with 
a suitable heat-resistant adhesive, which will not allow the gaskets to slip at a 
temperature of one hundred sixty (160) degrees Fahrenheit (continuous). 

(e) Lampholders. Lampholders shall be listed by UL for outdoor use, 
shall be provided with silver coated contacts and waterproofed lead entrance 
for use with a one thousand five hundred (1,500) milliampere, rapid-start, 
fluorescent lamp. One (1) lampholder for each lamp shall be of the spring- 
loaded type. Each lampholder shall be provided with a heat-resistant, circular 
cross section, partially recessed neoprene ring to seal against the lamp ends 
and protect electrical contacts from moisture and dirt or other injurious 
elements. 

The distance between the face of the lampholders for each lamp shall be 
designed to provide a compression of at least one-tenth (0.1) inch on the 
spring-type lampholder when the lamp is in place. The lamp shall have 
positive mechanical and electrical contact when the lamp is in place. The 
socket on the spring-type lampholder shall have sufficient travel to permit 
installation of the lamp. 

Springs for lampholders shall not be a part of the current carrying circuit. 

Lampholders shall match lamp requirements and shall not increase cathode 
filament circuit resistance by more than one one-hundredth (0.01) ohm. 

(f) Terminal Blocks. Each field wiring terminal block shall be of the 
heavy-duty pressure connector type with minimum rating of thirty-five (35) 
amperes, six hundred (600) volts (RMS sixty (60) Hz), and shall have a 
phenolic base, marking strip, and corrosion resistant metal parts. Terminal 
screws shall be no smaller than size 10-32. Marking strips shall have 
permanent symbols indicating wire color as shown on the plans. 

All wiring connections in the fixtures and in the ballast boxes shall be 
terminated on molded, phenolic, barrier type, terminal blocks rated at fifteen 
(15) amperes, six hundred (600) volts, and shall have integral type, white 
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waterproof, marking strips. All current carrying parts of the terminal blocks 
shall be insulated from the fixture or ballast box with integral plugs or strips to 
provide an insulating value in excess of the line-to-ground flashover voltage. 
If the Contractor elects to use sectionalized terminal blocks, each section shall 
be provided with an integral barrier on each side and shall be capable of rigid 
mounting and alignment. 

(g) Conductors. All conductors within the fixture shall be UL approved 
appliance wiring material (AWM), stranded copper wire with two sixty- 
fourths (2/64) inch thermoplastic insulation. Conductors for ballasts shall be 
No. 16 AWG. Ballast conductors shall be secured with easily removable 
spring cross straps (not clamped, cabled, or served) on the underside of the 
chassis. 

Conductors between sign switch and fixture terminal blocks shall be No. 14 
AWG minimum. 

Stranded copper conductors shall be tinned before insertion into pressure 
connector type terminals. Conductors connected to screw type terminals shall 
terminate in crimp type ring connectors. 

1. Sign Lighting Fixtures (One Hundred Twenty (120) Volt/Two Hun- 
dred Forty (240) Volt) Integral Ballast Type.. In addition to the requirements 
in subsection 623.03.07, “‘Sign Lighting Fixtures—Fluorescent,’’ the follow- 
ing requirements shall also apply: 

a. Lamps. Each fixture shall be provided with one F72T12, extra high 
output, cool white fluorescent lamp with recessed double contact base, 
designed for use at one thousand five hundred (1,500) milliamperes and which 
shall meet the requirements of ANSI Standard C78. 

b. Fuses. Fuses shall be of the miniature, slow blowing type, with 
appropriate current and voltage rating. 

Fuseholder shall be a panel mounting type with threaded or bayonet type 
knob which grips fuse tightly for extraction. 

c. Ballasts. Ballasts shall be the high power factor type with weather- 
proof leads for operation of one (1) seventy-two (72) inch rapid start lamp. 
Ballasts shall be listed by UL for outdoor operation on one hundred ten (110) 
to one hundred twenty-five (125) or two hundred twenty (220) to two hundred 
fifty (250) volts, sixty (60) Hz circuits (input voltage shown on the plans). 
Ballasts shall be rated at one thousand five hundred (1,500) milliamperes for 
high-beam and eight hundred (800) milliamperes for low-beam operation. 
Multiple to multiple transformers shall not be used. 


623.03.08 Sign Switches. Each sign illumination installation shall be 
provided with a disconnect switch mounted on the sign standard or structure, 
as shown on the plans. 

Enclosure for the sign switch shall be NEMA Type 3R, shall be galvanized 
or, at the option of the Contractor, shall be provided with a factory applied 
rust resistant prime coat and baked enamel finish coat, in lieu of galvanizing, 
and shall be provided with top hinged cover, hasp for sealing cover, and 
provisions for locking the handle in the ‘‘On’’ and ‘‘Off’’ positions. Padlocks 
shall be furnished for all sign switch enclosures. 

When specified in the special provisions, a circuit breaker shall be provided 
in lieu of the above fused switch. Circuit breakers shall conform to the 
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requirements under subsection 623.02.11, ‘‘Service,’’ and the ampacity of the 
circuit breaker shall conform to the requirements of the Code. 

In the event the sign structure is to be painted, the sign switch or circuit 
breaker enclosure shall be painted the same color as the sign structure on 
which it is installed. 


623.03.09 Flashing Beacons. Where shown on the plans, flashing bea- 
cons shall be installed. Each beacon shall consist of a single section traffic 
signal head, conforming to the provisions in subsection 623.02.33, ‘‘Signal 
Faces,’’ with yellow or red lens as shown on the plans. Mounting of beacons, 
including span-wire mounting if required, shall be as shown on the plans. 

Each flashing beacon control unit shall consist of a switch, ten (10) ampere 
plug fuse, flasher, and terminal block housed in a single enclosure. 

The enclosure shall be NEMA Type 3R, and shall be provided with top 
hinged cover, dead front panel, and a hasp for sealing cover. Padlocks shall be 
furnished for all enclosures. 

The enclosure shall be provided with factory applied, rust-resistant prime 
coat and baked enamel finish coat. Two (2) coats of aluminum paint shall be 
applied as specified in subsection 623.02.16, “‘Painting.’’ At the option of the 
Contractor the enclosure may be hot-dip galvanized in lieu of painting. 

Switches shall be ten (10) ampere, toggle type, single-pole, two (2) wire, 
one hundred twenty (120) volt, AC, and shall be mounted at the top and center 
of the dead front panel. 

When shown on the plans or specified in the special provisions, a fifteen 
(15) ampere circuit breaker, conforming to the provisions in subsection 
623.02.11, ‘‘Service,’’ shall be installed in lieu of the control switch and ten 
(10) ampere plug fuse specified above. 

The flasher shall be solid-state device of adequate capacity and shall have no 
contact points or moving parts. 

Flashers shall provide fifty (50) to sixty (60) flashes per minute with a forty 
(40) to sixty (60) percent duty cycle. 

Flashers shall provide for two (2) circuit, alternate operation of beacons and 
shall be furnished with plug-in mounting. 

Terminal blocks shall be rated at fifteen (15) amperes, six hundred (600) 
volts, shall be molded from phenolic material and shall be the barrier type 
with plated brass screw type terminals and integral type marking strips. 

Workmanship and materia! shall be equal to that of first class electrical 
instruments. 

When flashing beacons are installed adjacent to or in conjunction with a 
traffic signal system, the flasher control shall be installed in the controller 
cabinet unless otherwise shown on the plans. 

The sign panel to be installed on cantilever flashing beacon shall be 
mounted using galvanized commercial quality five-sixteenths (*/16) inch diam- 
eter hexagonal head bolts and nuts, galvanized flat washers, and lock washers 
with a fiber washer contacting the face of the sign panel. 


623.03.10 Photoelectric Controls. Photoelectric controls, as specified 
in the special provisions or as shown on the plans, shall be capable of 
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switching multiple lighting systems directly or of switching series lighting 
systems through a high voltage controller. 

(a) Types. The types of photoelectric controls shall be as follows: 

Type I photoelectric control shall consist of a photoelectric unit and a 
contactor in a single weatherproof housing. 

Type II photoelectric control shall consist of a photoelectric unit in a 
weatherproof housing and a separate contactor located in a traffic signal 
controller cabinet. 

Type III photoelectric control shall consist of a photoelectric unit and a 
separate contactor, each in a separate weatherproof housing. 

Type IV photoelectric control shall consist of a photoelectric unit in a 
weatherproof housing which plugs into an EEI-NEMA twist lock receptacle 
integral with the luminaire. 

A switch to permit manual operation of the lighting circuit shall be provided 
for each Type I, Type I, and Type III photoelectric control. Switches shall be 
of the single-hole mounting toggle type, single-pole, single-throw, rated at 
twelve (12) amperes, one hundred twenty-five (125) volts. Switches shall be 
furnished with an indicating nameplate reading ‘“‘Auto-Test’’ and shall be 
connected in parallel with the load contacts of the photoelectric unit. 

(b) Equipment Details. Equipment details shall conform to the following: 

1. Photoelectric Unit. The photoelectric unit shall provide an output in 
response to changing light levels. The response level shall remain stable 
throughout the life of the control unit. Components of the unit shall not 
require periodic replacement. 

Units for highway lighting shall have a ‘“‘turn-on’’ between one (1) and 
five (5) foot-candles and a “‘turn-off’’ at between one and one-half (1!) and 
five (5) times ‘‘turn-on.”’ 

Units for illuminated signs shall have a “‘turn-on’’ level of between 
twenty (20) and thirty (30) foot-candles. (Turn-on level specified above 
corresponds to a switching level of approximately forty (40) to sixty (60) foot- 
candles measured in the horizontal plane.) *‘Turn-off’’ level shall not exceed 
three (3) times “‘turn-on’’ level. 

Measurements shall be by the procedures set forth in EEI-NEMA Stand- 
ards for Physical and Electrical Interchangeability of Light-Sensitive Control 
Devices Used in the Control of Roadway Lighting. 

Photoelectric controls, except Type IV, shall be furnished with a four (4) 
inch minimum inside diameter slip-fitter containing a terminal block and with 
cable supports or clamps to support pole wires. 

The photoelectric unit receptacle shall be the EEI-NEMA type. Mount- 
ing brackets shall be used where pole-top mounting is not possible. Photoelec- 
tric controls shall be installed at the locations shown on the plans and oriented 
as directed by the Engineer. 

For switching four hundred eighty (480) volt, sixty (60) Hz circuits, a 
one hundred (100) volt-ampere, minimum, four hundred eighty (480) to one 
hundred twenty (120) volt transformer shall be installed in the contactor 
enclosure to provide one hundred twenty (120) volts for the photoelectric 
control unit. Where more than one (1) photoelectric unit is to be installed at 
the same location, a single transformer, with a volt-ampere rating capable of 
handling the total controlled load, may be used. 
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Photoelectric units shall be screened to prevent artificial light from 
causing cycling. 

The photoelectric unit shall also conform to the following: 

The supply voltage rating shall be sixty (60) Hz, one hundred five (105) to 
one hundred thirty (130), two hundred ten (210) to two hundred forty (240), 
or one hundred five (105) to two hundred forty (240) volts, as required. 

The load rating shall be eight hundred (800) watts minimum, incandes- 
cent, mercury vapor or fluorescent. 

The operating temperature range shall be from minus twenty (20) degrees 
Fahrenheit to plus one hundred fifty (150) degrees Fahrenheit. 

The power consumption shall be less than ten (10) watts. 

The base of the unit shall be provided with a three (3) prong, EEI-NEMA 
standard, twist-lock plug mounting. 

2. Contactor. The contactor shall have contacts rated to switch the 
specified lighting load and shall be normally open, unless otherwise specified. 

The contactor shall be the mechanical armature type consisting of an 
operating coil, a laminated core, a laminated armature, contacts, and termi- 
nals. Contacts shall be fine silver, silver alloy, or superior alternative mate- 
rial. 

3. Contactor and Test Switch Housing. For Type I control, the enclo- 
sure shall house the test switch only. For Type II control, the contactor and 
test switch shall be housed in a suitable NEMA Type 3R enclosure. The 
enclosure shall be provided with a factory applied rust-resistant prime coat 
and baked enamel finish coat. Two (2) coats of aluminum paint shall be 
applied as specified in Section 614, “‘Painting.’’ At the Contractor’s option the 
enclosure may be hot-dip galvanized in lieu of painting. A minimum of two 
and one-half (2'/2) inches shall be provided between contactor terminals and 
end of enclosure for wiring connections. The enclosure shall be mounted on 
the same standard as the photoelectric unit at a height of approximately six (6) 
feet above the base. 

For Type II control, the test switch shall be housed in the traffic signal 
controller cabinet with the contactor. 

4. Wiring. Conductors between the photoelectric unit and an external 
contactor shall be No. 12 AWG and shall be run inside the lighting standard, 
or in conduit, unless otherwise shown on the plans. 


623.03.11 Blank. 


623.03.12 Transformers. Multiple to multiple and series to multiple 
transformers shall be of the single-phase, dry type designed for operation of a 
sixty (60) Hz supply. 

(a) Electrical Requirements. Transformer ratings shall be one hundred 
twenty (120) to four hundred eighty (480) volt, two hundred forty (240) to 
four hundred eighty (480) volt, or four hundred eighty (480) to one hundred 
twenty (120) volt for multiple to multiple units and six and six-tenths (6.6) 
ampere to one hundred eighteen (118) volt or six and six-tenths (6.6) ampere 
to four hundred eighty (480) volt for series to multiple units or other ratings as 
shown on the plans. 
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Secondary four hundred eighty (480) volt windings shall be center tapped 
and the center tap shall be grounded. 

Special taps for high or low voltages will not be required. 

Volt-ampere ratings shall be as shown on the plans. 

Transformer efficiency shall exceed ninety-five (95) percent for multiple to 
multiple units and eighty (80) percent for series to multiple units. 

Average temperature rise of windings, at full load, shall conform to NEMA 
requirements for Class A insulation. 

Secondary voltage regulation and tolerance shall be plus or minus three (3) 
percent from half load to full load for multiple to multiple units and plus ten 
(10) percent (maximum) at no load to plus or minus three (3) percent at full 
load for series to multiple units. 

External leads for multiple to multiple and series to multiple secondary 
connections shall be Type RHW-USE, No. 10 AWG, rated six hundred (600) 
volts, AC. Primary conductors for series to multiple transformers shall be 
rated for use on five thousand (5,000) volt, AC circuits. 

Transformer insulation shall be NEMA Class F or better. 

Potting compound shall conform to the temperature requirements of NEMA 
Class A insulation. 

Series to multiple transformers shall withstand the application of twelve 
thousand (12,000) volts (RMS, sixty (60) Hz) from core to primary coil and 
from coil to coil for a one (1) minute period. 

Series to multiple transformer secondaries and multiple to multiple trans- 
formers shall withstand the application of two thousand two hundred (2,200) 
volts (RMS, sixty (60) Hz) from core to coils, and, for multiple units only, 
from coil to coil for a one (1) minute period. 

The above tests shall be made immediately after operation of the trans- 
former at full load for twenty-four (24) hours. 

(b) Physical Requirements. Submersible type transformers shall be 
securely encased in a rugged, corrosion resistant, watertight case and shall 
withstand a five (5) day test submerged in two (2) feet of salt water (two (2) 
percent salt by weight) with twelve (12) hour on and off periods. The 
operating periods shall be at full load. 

Submersible units shall be capable of withstanding a shock test as specified 
in Military Specification MIL-STD-202; Test Method 205; Test Condition C. 
Mounting for shock test may be by any convenient means. 

Proof of performance after the above tests shall be as follows: 

1. Continuity in all windings. 
2. Insulation test at ninety (90) percent of initial test voltage. 
3. There shall be no evidence of physical damage such as cracks. 

Each transformer to be installed in a pull box shall be the submersible type 
and shall be provided with a handle and a hanger as shown on the plans for 
ballast installation in pull box. 

Nonsubmersible transformer units shall be provided with metal half-shell 
coil protection, shall have moisture resistant, synthetic varnish impregnated 
windings and shall be suitable for outdoor operation in a raintight enclosure. 

Transformer leads shall extend a minimum of twelve (12) inches from the 
case. Leads of submersible units shall be brought out through one (1) sealed 
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hub and shall be secured in a manner which will withstand a one hundred 
(100) pound static pull without loosening or leaking. 


623.03.13 Multiple Circuit Ballasts. Each ballast for a high-intensity- 
discharge lamp shall be designed for the type, characteristics, and wattage of 
the lamp it is to operate and it shall provide the proper starting and operating 
waveforms, voltage, and current. Ballasts shall provide reliable lamp starting 
and operation at ambient temperature down to minus thirty (30) degrees C. for 
the rated life of the lamp. 

Ballasts shall be designed for continuous operation at ambient temperature 
from minus thirty (30) degrees C. to sixty-five (65) degrees C., and shall have 
an average design life not less than one hundred thousand (100,000) hours. 
Ballasts shall be designed to operate continuously for six (6) months without 
reduction in life, over the specified temperature range, with the lamp operat- 
ing normally or with the lamp circuit in an open or short-circuited condition. 

Integral ballasts shall be tested within the luminaire and shall be rated at the 
temperature normally found within the luminaire. 

Starting aids for ballasts of a given lamp wattage shall be interchangeable 
between ballasts of the same wattage and manufacturer without adjustment. 

A Certificate of Compliance conforming to the provisions in subsection 
106.05 of these specifications, “‘Certificates of Compliance,”’ shall be submit- 
ted by the manufacturer with each lot of integral ballast luminaires and with 
each lot of ballasts designed for use outside of luminaires. The certificate shall 
state that the lot of ballasts meets, in every respect, the above requirements 
and the lamp-ballast specifications of the lamp manufacturer. 

The input voltage for ballasts shall be as shown on the plans or as specified 
in the special provisions. 

Each integral ballast shall consist of separate components, each of which 
shall be capable of being easily replaced. A starting aid which is encapsulated 
will be considered as a single component. Each component shall be provided 
with screw terminals, NEMA tab connectors, or a single multi-circuit connec- 
tor. All conductor terminals shall be identified as to the component terminal to 
which they connect. 

Heat-generating components shall be mounted so as to use the portion of the 
luminaire upon which they are mounted as a heat sink. Capacitors shall be 
located as far as practicable from heat-generating components or shall be 
thermally shielded to limit the case temperature to seventy-five (75) degrees 
foes 

Transformers and inductors shall be resin-impregnated for protection 
against moisture. Capacitors, except those in starting aids, shall be metal 
cased and hermetically sealed. 

Ballasts for luminaires mounted on mast arms, brackets, or lowering 
assemblies shall be the magnetic regulator or auto-regulator (CWA) type with 
the primary and secondary windings electrically isolated and shall be located 
within the luminaire housing. The ballast for each horizontally mounted 
luminaire shall consist of individual components mounted on the luminaire 
housing, an assembly of components mounted on a metal plate secured to the 
housing, or individual components mounted on a down opening door con- 
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forming to the requirements in subsection 623.03.00, ‘‘High-Intensity- 
Discharge Luminaires.”’ 

Ballasts for wall-mounted luminaires shall be the high power factor reactor 
type and shall be located within the luminaire housing. 

Ballasts for soffit luminaires shall be the high power factor reactor type and 
shall be located within the luminaire housing or, when shown on the plans, in 
a pull box adjacent to the luminaire. 

Ballasts for mercury sign lighting fixtures shall be the high power factor 
type and shall be located within the sign lighting fixture, unless otherwise 
shown on the plans or specified in these specifications. 

(a) Regulator Type Ballasts. Each regulator type ballast shall, when oper- 
ated with the appropriate lamp, have the following characteristics and shall 
maintain the following lamp operation: 

1. The power factor shall be not less than ninety (90) percent throughout 
the life of the lamp at nominal line voltage. 

2. Lamp wattage at any lamp voltage from nominal through life shall not 
vary by more than eighteen (18) percent for plus or minus ten (10) percent 
input voltage variation. 

3. For nominal input voltage and lamp voltage, the ballast design center 
shall not vary more than seven and one-half (7'/2) percent from rated lamp 
watts. 

4. The ballast shall be designed so that a capacitance variance of plus or 
minus six (6) percent will not cause more than a plus or minus eight (8) 
percent variation in lamp wattage regulation throughout rated lamp life for 
nominal input voltage. 

5. The lamp current crest factor shall not exceed one and eight-tenths 
(1.8) for input voltage variation of plus or minus ten (10) percent at any lamp 
voltage from initial through life. 

(b) High Power Factor Reactor Type Ballasts. Each high power factor 
reactor type ballast shall, when operated with the appropriate lamp, have the 
following characteristics and shall maintain the following lamp operation: 

1. The power factor shall be not less than eighty-five (85) percent 
throughout the life of the lamp at nominal line voltage. 

2. Lamp wattage at any lamp voltage from nominal through life shall not 
vary by more than twenty-five (25) percent for plus or minus five (5) percent 
input voltage variation. 

3. For nominal input voltage and lamp voltage, the ballast design center 
shall not vary more than seven and one-half (7'2) percent from rated lamp 
watts. 


623.03.14 Falsework Lighting. When required by the special provi- 
sions, falsework lighting shall be installed where vehicular traffic with or 
without pedestrian traffic crosses through or under structure falsework. 

Illumination shall be provided during the hours from dusk to dawn. 

The Contractor shall submit a plan of the proposed lighting installations and 
shall not commence falsework construction until such plans have been 
reviewed by the Engineer. A subsequent review shall be made by the Engineer 
after falsework lights have been placed in operation. 

Fixtures for illumination of roadway pavement.between entrances and exit 
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portals shall be provided with an RLM standard dome reflector. The reflector 
shall have a white porcelain enamel finish on the inside and shall be provided 
with a steel wire guard. 

Fixtures shall be equipped with high-temperature glazed porcelain medium 
base sockets and six (6) foot conductors for splicing, approved by UL for 
outdoor use. 

Fixtures shall be fully adjustable with bracket and locking screws on a 
mounting-plate and shall provide mounting directly to a standard metal 
junction box. 

Fixtures for pedestrian passageways shall be porcelain box receptacles 
mounted on standard metal junction boxes and equipped with wire lamp 
guards. Porcelain box receptacles shall be rated at six hundred sixty (660) 
watts, two hundred fifty (250) volts. Wire lamp guards shall be made of No. 
10 AWG wire and shall be suitable for general construction work. 

Lamps shall be an approved type. 

Portal faces of falsework shall be illuminated on the side facing traffic with 
one hundred fifty (150) watt minimum PAR reflector flood lamps mounted on 
the structure directly over each vertical support adjacent to the travelled way 
and over the center of each lane. Each lamp shall be supported approximately 
sixteen (16) feet above the pavement and approximately six (6) feet in front of 
the portal face, the exact position to be as directed by the Engineer. In 
addition to the overhead lighting, each side of each vehicular passageway 
between portals shall be illuminated by a string of yellow, twenty-five (25) 
watt lamps spaced at twelve (12) foot intervals and mounted between eight (8) 
and eight and one-half (8!/2) feet above the pavement. 

Each flood light shall be aimed in such a manner as to preclude glare to 
oncoming motorists. 

The overhead clearance sign mounted on the falsework shall also be 
illuminated. 

For illumination of roadway pavement between entrance and exit portals, a 
continuous row of fixtures shall be installed over the center of each lane 
beneath the falsework structure at intervals of not more than fifteen (15) feet, 
with the end fixtures not further than seven (7) feet inside the portal faces. 
Mounting height of fixtures over the pavement shall be as directed by the 
Engineer. 

Pedestrian openings, through or under falsework, shall be illuminated with 
fixtures centered over the passageway at intervals of not more than fifteen (15) 
feet, with the end fixtures not more than seven (7) feet inside the portal faces. 
The fixtures shall be mounted between nine and five-tenths (9.5) feet and ten 
and five-tenths (10.5) feet above the walkway surface. 

For roadway pavement and portal face illumination, No. 10 AWG conduc- 
tors with Type S insulation shall be used. For pedestrian passageways, 
conductors shall be No. 10 AWG and enclosed in a one-half ('2) inch 
unpainted zinc-coated metallic conduit. 

Not less than two (2) branch circuits shall be provided. Pedestrian passage- 
way lights and roadway pavement lights shall be on a minimum of one (1) 
circuit and portal flood lights shall be on a minimum of one (1) separate 
circuit. Each branch circuit shall be fused, not to exceed twenty (20) amperes. 

The above specified portal lighting shall be installed on the day that 
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horizontal members are erected and before traffic is permitted to pass under 
the falsework during the hours from dusk to dawn. The other falsework lights 
shall be installed as soon as the members on which they are to be supported 
are in place. 

Energy costs for falsework lighting shall be paid by the Contractor. 

On each side of each portal entrance, and no farther apart than the least 
horizontal clearance within the portal, clearance guides consisting of a panel 
of boards or a plywood sheet, four (4) feet wide by eight (8) feet long, shall be 
fastened vertically facing traffic with the bottom of the panel three (3) feet to 
four (4) feet above the roadway. Said clearance guides shall be fastened in 
place before darkness on the day that vertical supports are erected and shall be 
maintained clean and white by the Contractor. 

Upon completion of the project or when directed by the Engineer, falsework 
lighting equipment shall become the property of the Contractor and shall be 
removed from the site of the work. | 


SALVAGING AND REINSTALLING OR STOCKPILING 
ELECTRICAL EQUIPMENT 


623.03.15 Salvaging Electrical Equipment. Where shown on the plans 
or ordered by the Engineer, existing electrical equipment to be removed, 
including controller units, cabinets, signal heads, luminaires, standards, mast 
arms, ballasts, transformers, service equipment, pull boxes, and detector 
contact units shall be salvaged for reuse by the maintaining agency. 

Care shall be exercised in removing and salvaging electrical equipment so 
that it will remain in its original form and existing condition whenever 
possible. Attention is directed to the provisions in subsections 107.11, 
‘“‘Responsibility for Damage Claims,” and 107.12, “‘Protection and Restora- 
tion of Property and Landscape.”’ The Contractor will be required to replace, 
at his expense, any of the above-mentioned electrical equipment, which, as 
determined by the Engineer, has been damaged or destroyed by reason of his 
operations. 

Unless otherwise specified, underground conduit, conductors, foundations, 
and detector frames not reused shall become the property of the Contractor 
and shall be removed from the highway right of way, except if not interfering 
with other construction, said materials, except foundations, may, with the 
written approval of the Engineer, be abandoned in place. Certain other 
materials, when shown on the plans, shall also become the property of the 
Contractor. 

Attention is directed to the provisions in subsection 623.02.02A, ‘‘Founda- 
tions,’ regarding foundations to be abandoned. 

Holes formed by removing pull boxes and foundations shall be filled with 
material equivalent to the surrounding material. 


623.03.16 Reinstalling Salvaged Electrical Equipment. When sal- 
vaged electrical equipment is to be reinstalled, the Contractor shall furnish 
and install all necessary materials and equipment, including signal mounting 
brackets, anchor bolts, nuts, washers, and concrete as required to complete 
the new installation. 
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All traffic signal, flashing beacon, and lighting fixtures to be reinstalled 
shall be cleaned and relamped. 

Existing materials required to be relocated and found to be unsatisfactory by 
the Engineer shall be replaced by new material and the cost therefor will be 
paid for as extra work as provided in subsection 104.03, ‘‘Extra Work.”’ 


623.03.17 Stockpiling Salvaged Electrical Equipment. Existing 
equipment removed and not reused shall be salvaged and shall be stockpiled at 
the site of the work. 


METHOD OF MEASUREMENT 


623.04.01 Measurement. When a Traffic Signal System, a Highway 
Lighting System, or a Traffic Signal and Highway Lighting System is bid on a 
lump sum basis, measurement will be made as a complete system. 

When a Traffic Signal System or Highway Lighting System is bid on 
individual items, measurement will be made by the linear foot, square foot, 
lump sum, or by the unit furnished and installed in accordance with the 
contract documents, and making all required tests, as directed by the Engineer 
and the following methods: 

Linear Foot Measurement. Conduit installed complete in place. Conduc- 
tors, lead-in cable for loop detectors, signal cable, and interconnect cable 
installed complete in conduit. 

Square Foot Measurement. Traffic signal signs installed complete in 
place. 

Each Unit Measurement. Pull boxes, steel poles, luminaires, street name 
signs, signal heads, pedestrian signal heads, pedestrian push buttons with 
signs, loop detectors, controllers, electrical service, underpass luminaires, 
sign lighting fixtures, modify controllers, detector amplifier channels, remove 
and reset light pole, remove and reset signal pole, remove and reset street 
name sign, remove and reset signal head, remove and reset luminaire, remove 
existing signal head and junction boxes installed complete in place. 

Lump Sum Measurement. Removal of existing traffic signal systems and 
removal of existing lighting systems for the work complete as set forth on the 
plans and these specifications. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


623.05.01 Payment. The lump sum price or prices paid for traffic 
signals, highway lighting systems, sign illumination systems, or combinations 
thereof measured as set forth in subsection 623.04.01, ‘‘Measurement,’’ shall 
include full compensation for furnishing all labor, materials, tools, equip- 
ment, and incidentals, and for doing all the work involved in furnishing and 
installing, modifying, or removing the systems or combinations thereof as 
shown on the plans as specified herein and as directed by the Engineer, 
including any necessary pull boxes, excavation and backfill, concrete founda- 
tions, restoring sidewalk, pavement, and appurtenances damaged or destroyed 
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during construction, salvaging existing materials, and making all required 
tests. 

Conduit. The unit price bid per linear foot shall include all excavations, 
backfill, all cutting, bending, fitting, capping, furnishing and placing pull 
lines and tags, expansion fittings, hardware, and incidental fittings as 
required. 

Modify Controller. The unit price bid per each shall include all material 
and labor costs to complete modifications as described on the plans. 

Loop Detector Amplifier Channels (existing cabinet). The unit price bid 
per each shall include the cost of furnishing and installing sensor units in 
existing cabinets wired to function with local controller as shown on the 
plans. 

Loop Detector Amplifier Channels (new cabinet). The unit price bid each 
shall include the cost of furnishing and installing sensor units in cabinets 
wired to function with local controller and traffic control system as shown on 
plans. 

Remove and Reset Signal Head. The contract unit price bid per each shall 
include removal and relocation of signal head, mounting, incidental fittings, 
and new lenses when required as noted on plans. 

Remove and Reset Luminaire. The contract unit price bid per each shall 
include removal and relocation of luminaire, wired in and functional as 
described on the plans. 

Remove and Reset Light Pole. The unit price bid shall include removing 
existing light poles and resetting the poles on a new foundation. The cost of 
material, labor, and equipment, including the cost of the foundation shall be 
included in the contract unit price bid per each for ‘“Remove and Reset Light 
Pole.”’ 

Remove and Reset Signal Pole. The unit price bid shall include removing 
existing signal poles and resetting the poles on a new foundation. The cost of 
material, labor, and equipment including the cost of the foundation shall be 
included in the contract unit price bid per each for “‘Remove and Reset Signal 
Pole. 

Steel Poles. The unit price bid each for the type of pole specified in the 
contract documents shall include the furnishing of arms and all fittings, safety 
bases when required, and the necessary anchor bolts, concrete foundation, 
and reinforcing steel, as well as all structure excavation and backfill required 
to complete the work. 

Electrical Service. The unit price bid each shall include all rigid conduit, 
enclosures, circuit-breakers, wiring, hardware, panels, meter pedestals or 
sockets, riser pole, overhead conductors, drops, etc., furnished and installed 
as shown on the plans. 

Controller. The unit price bid each shall include the controller, cabinet, 
concrete foundation, and incidental items required. 

Signal Heads. The unit price bid each shall include the signal head, 
internal wiring, mounting fittings, hoods, lamps, and incidental fittings as 
required. 

Removing Existing Lighting and/or Signal Systems. The unit lump sum 
price bid shall include the excavation, concrete, and backfill materials 
required or specified by the Engineer. 
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Restoring sidewalks, pavement, and appurtenances damaged or destroyed 
during construction, salvaging existing material, and making all required tests 
shall be considered as included in the payment for the individual items and no 
further payment will be made therefor. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

When a complete system is paid for on a ‘“‘Lump Sum”’ basis payment will 
be made under: 


Pay Item Pay Unit 
AW eH an SRA] Fe) a DS Cod 0 apa calamari ORR a GARR, Du ee Ail Dan a Lump Sum 
Highway Lighting System (may include sign lighting system)... Lump Sum 
Traffic Signal and Highway Lighting System (may include sign lighting system).....Lump Sum 
CORUM OleE DLUITeCODUUCIOTS., 2 aes Bene artes Se, 1 adult Glue ee Malate al he eben Linear Foot 


When a signal or lighting system is bid on individual items payment will be 
made under: 


Pay Item Pay Unit 
On ACSC TE tenth) th toa nb TE UA ee ct RARE neal hel a eat Linear Foot 
VA BOND SONS plains Marte tel oBY se opala dio) 0. oe i a tel ane Merete be redial a kh sound eho ne keyed: Song Each 
SG GA 4g Soy oe ae Seo Sin (08 CNR RAR a OL tanya Each 
LTRS ane Ef SN a 9 C0) Co temenepere peda gute CZ he nia ay sn aaa ame eee fy a Oe Re OG on Ra oe la Each 
(type meumariaire: (watt)2.3 40 ook 5 eee ees Be IND td ee ee Each 
MU eT Massel MMitia lle ik Do Watt (Cy Pes mOUNEeye 22-0 aes AIA Naas de at acid ae Each 
uprated: Street 'Namei Sign (typetiace). 203) Se Oo en Ae See em te Each 
Sto dacad. <2 4)4(Cy pe) aunt aay rae cE Poet ha, the, oh anes wens Den oh ison es 5, Each 
Siw emer COOLS BLACK 20: Ree Meg areca i Mc I Md seine ecco ion pai snaegncesiasors Each 
REG OTE S Fee Tat Cig ot ee aR os Lowe ae Pathe Tr hut ae tae AN NR, ARM ECE AiMenes pier enema Each 
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SECTION 624 


ACCOMMODATIONS FOR PUBLIC TRAFFIC 


DESCRIPTION 


624.01.01 General. This work shall consist of providing for traffic by 
constructing detours, using existing streets and roads as detours permitting 
traffic to pass through construction, and using flaggers or pilot cars and 
maintaining the base, or a combination of these methods as indicated in the 
contract documents or as directed in writing by the Engineer. 


MATERIALS 


624.02.01 General. The materials used for the construction and mainte- 
nance of facilities required for the free flow of public traffic and for protection 
of the work shall be those prescribed for the several items which constitute the 
finished work and shall conform to all the requirements for such materials as 
set forth herein. 


CONSTRUCTION 


624.03.01 Detours. Detours shall be constructed as shown on the plans 
or as specified. Detour locations indicated on the plans may be approximate 
only; the exact location shall be as staked by the Engineer. 

Grading for detours shall consist largely of motor grader work, supple- 
mented where necessary by other mechanical: equipment, to provide the 
specified roadbed width and a grade line free from breaks or rolls of sufficient 
magnitude to be hazardous to traffic. 

When grading of detours has been completed and approved by the Engineer 
and, if required on the plans or in the special provisions, the detours shall 
receive surfacing materials of the kind and type specified, and they shall be 
placed and constructed in accordance with the requirements for the particular 
materials used. 

Water shall be applied to detours in amounts necessary to attain the 
compaction of graded sections and of surfacing materials. 

Maintenance of detours shall consist largely of filling holes as they develop, 
adding surfacing and applying liquid asphalt, blading, watering, and perform- 
ing any other work necessary to maintain the detour satisfactorily, as ordered 
by the Engineer. 

Eradication of detours shall consist largely of motor grader and scraper 
work supplemented by other equipment when necessary. Eradication will be 
performed to the extent that the ground will be restored as nearly as feasible to 
the original, and material disposed of, all as directed by the Engineer. 


624.03.02 Flaggers. If, in the opinion of the Engineer, controlled traffic 


is necessary for protection of the work or for safety of public traffic, flaggers 
shall be employed by the Contractor at places designated by the Engineer. 
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This does not exclude the use of flaggers by the Contractor, at his expense, 
whenever he sees fit to do so. 

Flaggers shall have completed an approved instructional course in flagger 
procedures. Prospective flaggers shall possess a valid flagger card attesting 
that they have satisfactorily completed said instructional course conducted by 
the Department or some other approved course given by another entity of 
government within the State. 

The following requirements shall apply to those persons who attend an 
approved instructional course in flagger procedures as required in these 
specifications: 

(1) The individual must be a minimum of eighteen (18) years of age. 

(2) The individual must be able to speak, read, and write English. 

The foregoing requirements shall not apply to those individuals who possess 
current valid flagger cards provided said card is renewed prior to the expira- 
tion date. 

The Contractor will be reimbursed for the time required to instruct his 
employees who are proposed flagger candidates as follows: 

(a) Attendance must be to a course of instruction given by the Department. 

(b) Employee must be on the Contractor’s payroll for the hours of reim- 
bursement. | 

(c) Reimbursement will be for the actual instruction period required or a 
maximum of two (2) hours whichever is less. 

(d) Reimbursement shall be at the contract unit price bid per hour for 
flagger and no additional compensation will be allowed therefor. 

Each flagger shall be supplied for use in daylight, with an orange vest 
orange hard hat, and ora soft cap. When the Contractor or the Engineer 
Sesignales ny Hx ash hard TACATEE, hard hats shall be mandatory in those 
areas. For nighttime conditions, similar outside garments shall be reflector- 
ized. 

Flaggers shall use a combination “‘STOP’’ and “‘SLOW”’ sign paddle 
conforming to the requirements of this subsection. The paddles shall be a 
minimum of eighteen (18) inches wide, with six (6) inch series “‘C’’ letters 
and have a rigid fixed handle. This combination sign paddle may be fabricated 
from sheet metal or other light semirigid material. The background of the 
‘““STOP”’ face shall be red with white letters and border. The background of 
the “‘SLOW’”’ face shall be orange with black letters and border. 





624.03.03 Pilot Cars. If, in the opinion of the Engineer, it is necessary 
to afford additional protection to the work, workmen, or public traffic, a pilot 
car and driver shall be used as he directs. This provision shall be in effect 
even though the pilot car and driver are not indicated on the plans or provided 
for in these specifications. 

Pilot cars shall be suitable vehicles in good mechanical condition and shall 
carry a sign which shall comply with the design shown in the ‘‘Standard 
Highway Signs’’ manual. 


624.03.04 Maintain Base. When the proposal contains an item of main- 
tain base, the provisions of subsection 109.03, “‘Extra and Force Account 
Work,’’ shall apply. 
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624.03.05 Equipment Rental. When the proposal contains an item of 
equipment rental, the use of such equipment shall be as directed by the 
Engineer or as indicated on the plans. 

All equipment rented in accordance with this subsection shall be equipped 
with buckets, scrapers, and other required accessories that do not exceed the 
power unit manufacturer’s recommended maximum capacity for the particu- 
lar power unit involved. 

The use of the items of rent equipment shall apply to incidental construction 
where so indicated on the structure list in the plans and as directed by the 
Engineer, and no additional compensation shall be allowed for such work. 

Removal and disposal of bituminous material shall be paid for under the 
item of ‘“‘removal of bituminous surface’’ and no further compensation shall 
be allowed therefor. 

Equipment shall conform to the following minimum requirements: 


WEOUOT GTAME Ts Sie, Sect te ORR ee PEE. RON PRs Dh eaahbd 115 h.p. Blade Length 12 Feet 
LAC esr ns ne ne RN, BOE ON et ARO beta ta 2"/2 Cubic Yards Capacity 

Drip ePeick alge. Chee of Re ee 8 Cubic Yards Struck 

Rubber Mirecshracto te thes Craper a ates. oc ards tae 8 aes 290-350 h.p. with Manufactur- 


er’s Rated Capacity Scraper 
(tractor shall be equipped with 
all necessary accessories to 
operate scraper) 
Tractor-Crawler with Dozer and/or Rippet.........-.--------------+----0-- Manufacturer’s Rated h.p. 250 
(tractor shall be equipped with 
all necessary accessories to 
operate bulldozer and ripper) 
Elevating Scrapet.................--- o LEA (Yes UME E bay tis Wie ta) OR ner 160 h.p.—10 Cubic Yards Struck 
(fully equipped with all acces- 
sories for scraper operations) 


All equipment shall be in good operating condition and shall be approved by 
the Engineer prior to use. 


624.03.06 General. Traffic control for material source haul roads shall 
conform to the details shown on Sheet No. T-35.1.6 or T-35.1.6.1, as the 
case may be, of the standard plans unless otherwise directed by the Engineer. 

The Contractor shall notify police and fire departments having jurisdiction 
over the project when traffic patterns are to be altered due to construction 
operations. Such notification shall be in writing with a copy to the Engineer, 
and except in extreme emergencies, the notice shall be submitted at least 
twenty-four (24) hours in advance of rerouting public traffic. The notification 
shall set forth the specific traffic patterns to be provided in lieu of normal 
routing and the estimated duration of such change(s) together with such 
additional information which will contribute to the general safety of the public 
as determined by the Engineer. 

Except as hereinafter provided, access to properties abutting the right of 
way shall be maintained in a manner closely approximating existing access 
unless otherwise shown on the plans or directed by the Engineer. When access 
to private driveways must be temporarily denied due to construction opera- 
tions such as the installation of storm drains, sidewalks, curbs, and gutters, 
etc., the Contractor shall notify the property owner or responsible party of 
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such closure not less than twenty-four (24) hours in advance of closure. The 
notification shall be in writing and shall include the estimated duration of the 
closure. 

When the Contractor’s equipment is crossing or using any portion of the 
travelled way over which public traffic is directed, all debris dropped by his 
equipment shall be cleaned up and removed at frequent intervals as directed 
by the Engineer. 


METHOD OF MEASUREMENT 


624.04.01 Measurement. Measurement for the various items involved 
in accommodating traffic shall be paid for as follows: 

(a) When required, construction, maintenance, and removal of detours shall 
be measured for payment under appropriate bid items as indicated on the 
plans, or in the absence of appropriate bid items, measurement shall be on a 
force account basis in accordance with subsection 109.03, ‘‘Extra and Force 
Account Work.”’ 

(b) When the proposal contains an item of ‘‘Flagger,”’ flagging shall be 
provided as set forth in these specifications or ordered by the Engineer or 
other governmental agency having jurisdiction. Only the hours that authorized 
flaggers are actually used to direct traffic within the right of way limits of the 
project or at points where the Contractor’s hauling equipment enters and 
leaves the public traffic stream while hauling from deposits (except commer- 
cial sources), within or without the project limits, as approved by the 
Engineer, will be measured or paid for. The cost of all other required flaggers 
shall not be measured or paid for directly, but the cost thereof shall be 
considered as included in the payment for other items of work. 

(c) When the proposal contains the item of ‘*Pilot Car,’ the piloting as 
specified in the contract documents or ordered by the Engineer, will be 
measured by the number of hours that the pilot car and driver are actually 
used to lead traffic through the controlled areas. 

(d) When the proposal contains an item ‘“‘Maintain Base,’’ measurement for 
payment will be made in accordance with the provisions of subsection 109.03, 
“Extra and Force Account Work.”’ 

(e) When equipment is used for work designated on the plans or directed by 
the Engineer, and such equipment is rented as indicated in the proposal, it 
shall be measured for payment by the number of hours actually used. 

All measurements will be made in accordance with subsection 109.01, 
‘“Measurement of Quantities.”’ 


BASIS OF PAYMENT 


624.05.01 Payment. Payment for detours, measured as specified in sub- 
section 624.04.01, “‘Measurement,’’ will be paid for under appropriate bid 
items or by force account. 

Payment for maintain base, measured as specified in subsection 624.04.01, 
‘““Measurement,”’ will be paid for by force account. 

The accepted quantities of flaggers measured as specified in subsection 
624.04.01, ‘“‘Measurement,”’ will be paid for at the contract bid price per 
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hour for flaggers, which price shall be full compensation for all equipment, 
competent personnel, and all incidentals necessary for the operation. 

The accepted quantities of pilot car, measured as specified in subsection 
624.04.01, ‘“Measurement,”’ will be paid for at the contract bid price per 
hour for pilot car, which price shall be full compensation for the vehicle, an 
experienced driver, all operating costs, and depreciation. 

When the items of flaggers or pilot car do not appear in the proposal, and it 
is necessary to protect the travelling public, in the Engineer’s opinion, 
flaggers or pilot cars will be furnished by the Contractor and payment therefor 
will be made in accordance with subsection 104.03, “‘Extra Work,’ except, 
however, when the Contractor constructs and maintains a detour at his 
expense as provided in subsection 104.04(c), *‘Maintenance of Traffic.”’ 

The accepted quantities of equipment rental measured as specified in 
subsection 624.04.01, ‘‘Measurement,’’ will be paid for at the contract unit 
price bid per hour for the particular items of equipment indicated in the 
proposal form. The contract unit price bid per hour shall include skilled 
operators for each piece of equipment, fuel, lubricants, repairs, depreciation, 
and all expenses incidental to the operation of the equipment. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
|B 0 4 | cea bed lan ca SARA Soe si EE es Appropriate Bid Items or Force Account 
AFG ol da tanh Ach Desir ape alc lb Bed ee yn 1 Un Ne a ill a ts APR SN Hour 
PaloG (lathe Ame SEATED Ae 6 NS AR Ee ee eee Og 0d be) LNT ee ee ee Hour 
eS ESO PT PR RY SR ae <r ae eT RASS SC ee Seer Ttee ane Force Account 
Be PE Pe CALEY VIRB TEL CL fac at ae Re et Neel ae ea Hour 
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SECTION 625 


CONSTRUCTION SIGNS 


DESCRIPTION 


625.01.01 General. This work shall consist of furnishing and erecting 
for rental all necessary barricades, portable precast concrete barrier rail, 
drums, vertical panels, traffic cones, delineators, Type A, Type B, and Type 
C barricade warning lights, and arrow boards and standard construction signs 
at locations set forth in the contract documents, or as directed by the 
Engineer, for the protection of the work, workmen, and guidance and safety 
of the travelling public. 

All rented construction signs, barricades, portable precast concrete barrier 
rail, drums, vertical panels, traffic cones, delineators, barricade warning 
lights, and arrow boards shall remain the property of the Contractor upon 
completion of the contract and shall be removed from the project by him. 

All signs, barricades, drums, vertical panels, traffic cones, delineators, 
barricade warning lights, and arrow boards shall conform to the requirements 
of the MUTCD Manual, the Standard Highway Sign Book, current edition, 
including the Nevada supplement thereto, unless indicated otherwise on the 
plans or the special provisions. 

Rented portable precast concrete barrier rail shall conform to Sheet No. R- 
8.3.3 of the standard plans and the applicable requirements of these specifica- 
tions. 


MATERIALS 


625.02.01 General. It is expressly intended that a rather broad selection 
of material be granted the Contractor since construction signs are in tempo- 
rary use. Sign panels may be constructed of steel, aluminum, wood, or other 
approved material and be of a sound, durable nature. The materials shall be of 
such quality to do the job for which they are intended and are subject to 
approval by the Engineer. Signs which have become dull, have flaking or 
peeling paint, are dirty, or are otherwise marred shall be repaired or replaced 
with acceptable signs. 

All materials shall conform to the requirements specified in the following 
section: 


Spon Material oie ef 0 ohne Ey oye, Ae, ce MN ON Section 716 


625.02.02 Reflectorization. All construction signs, barricades, and 
delineators shall be reflectorized. Traffic cones, when used during the hours 
of darkness, shall be reflectorized. Minimum reflectorization shall be as 
follows: 

(a) Signs shall be reflectorized using Type I reflective sheeting materials. 

(b) Barricades, drums, vertical panels, and traffic cones shall be reflector- 
ized so as to be visible under normal atmospheric conditions from a minimum 
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distance of one thousand (1,000) feet when illuminated by the low beams of 
standard automobile headlights. 

(c) Delineators shall be reflectorized by means of a prismatic reflector with 
a minimum diameter of three (3) inches. 

(d) Portable precast concrete barrier rail shall be reflectorized by placement 
of a two (2) way reflector in the center of each barrier rail section and located 
on top of the rail. Color of the reflectors shall conform to the requirements of 
the MUTCD Manual. 


625.02.03 Sign Dimensions. Sign dimensions shown are minimum 
standard. Increases above this minimum are permissible and desirable where 
investigation has shown a larger sign is needed for adequate emphasis. In the 
enlarging of signs, standard shapes and colors shall be used, and standard 
proportions shall be retained, so far as practicable. 


CONSTRUCTION 


625.03.01 General. Before any detour or temporary route is opened to 
traffic, all necessary signs shall be in place. Signs required by road conditions 
or restrictions shall be removed immediately when those conditions cease to 
exist or the restrictions are withdrawn. Guide signs directing traffic to and on 
temporary routes or detours shall be removed when no longer applicable. 


625.03.02 Sign Placement. Signs must always be placed in positions 
where they will convey their messages most effectively without restricting 
lateral clearance of sight distance. Placement must therefor be accommodated 
to highway design and alignment. Signs must be so placed that the driver will 
have sufficient time to absorb the message before having to act. 

Signs shall be located in accordance with the MUTCD Manual and the 
Nevada Work Zone Traffic Control Handbook as approved by the Engineer. 


625.03.03 Sign Supports. Signs, posts, and their foundations shall be 
so constructed as to hold signs rigidly in a proper and permanent position, and 
prevent them from swaying in the wind, or from being turned or otherwise 
displaced by children or irresponsible persons. 

A portable or removable type of mounting may be used for signs required 
intermittently or which are frequently moved. Such a mounting shall be heavy 
enough not to turn over in the wind, and its base shall not be appreciably 
wider than the sign. 


625.03.04 Barricades. Highways closed to traffic shall be protected by 
Type I, Type I, Type II, or Type IIB barricades or drums, or portable 
precast concrete barrier rail, as approved by the Engineer, on which shall be 
placed appropriate regulatory signs. The Contractor shall provide and main- 
tain appropriate warning and detour signs at all closures, intersections, and 
along detour routes, directing the traffic around the closed portions of the 
highway so that the temporary detour route or routes shall be indicated clearly 
throughout its or their entire length. 

For the purpose of subsection 109.06, ‘‘Partial Payment,’ rented portable 


[ 552 ] 


CONSTRUCTION SIGNS 625 


precast concrete barrier rail is hereby classified as ‘“‘barricades’’ and partial 
payment shall be made provided the Contractor has submitted adequate 
certification that materials used to construct portable precast concrete barrier 
rails conform to these specifications and provided the rail is satisfactory as 
determined by the Engineer. 

Rocks, asphalt or concrete pieces, construction materials, and other debris 
shall not be used as a weighting device for barricades or drums; however, 
sand bags will be permitted as long as a low center of gravity is maintained as 
approved by the Engineer. 


METHOD OF MEASUREMENT 


625.04.01 Measurement. The quantity of construction signs to be 
measured for rental will be the number of square feet of sign surface furnished 
in accordance with the dimensions shown on the plans. 

Barricades will be measured for rental and will be identified by the type set 
forth in the proposal. If more than one (1) type of barricade is involved, 
separate measurement will be made for each type given. For purposes of 
measurement and rental, Type I and Type IIIA barricades shall be measured 
for rental by the linear foot of width of the barricade or barricades erected. 
Type II and Type IIIB barricades shall be measured for rental as units. Traffic 
cones, drums, vertical panels, or delineators shall be measured for rental as 
units. Type A, Type B, and Type C barricade warning lights and arrow boards 
shall be measured for rental as units. 

Rent portable precast concrete barrier rail will be measured for rental on a 
linear foot basis. 

It is intended that rent portable precast barrier rail be measured for payment 
one (1) time only and that movement to another location will not be grounds 
for remeasurement. However, should additional lengths be required over and 
above the length first measured, such additional lengths will be measured for 
payment. 

Only the quantity and type of signs, barricades, portable concrete barrier 
rail, drums, and vertical panels ordered or approved in writing by the 
Engineer for delivery to the project will be measured for payment. Such order 
or approval will not be given until after the Contractor has informed the 
Engineer of his proposed method of operation. 

All measurements will be made in accordance with subsection 109.01, 
‘“Measurement of Quantities.”’ 


BASIS OF PAYMENT 


625.05.01 Payment. The accepted quantity of construction signs meas- 
ured as provided in subsection 625.04.01, ‘‘Measurement,’’ will be paid for at 
the contract unit price bid per square foot. 

Signs which have been measured for payment as set forth in subsection 
625.04.01 but were not erected will be paid for only at the rate of sixty (60) 
percent of the contract unit price bid. 

Payment will not be made for signs which are inadequate or are not in 
compliance with the specification requirements; therefor, permanent deduc- 
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tions will be made from the final payment as determined by the schedule of 
prorating progress set forth in subsection 109.06 of these specifications. 

The accepted quantity of barricades measured as provided above will be 
paid for at the contract unit price bid per linear foot for Type I and Type IIIA 
barricades and at the contract unit price bid per each for the Type II and Type 
IIIB barricades and traffic delineators, drums, vertical panels, and cones, and 
Type A, Type B, and Type C barricade warning lights and arrow boards. 

The accepted quantity of portable precast concrete barrier rail measured as 
provided above will be paid for at the contract unit price bid per linear foot for 
rent portable precast concrete barrier rail, which price shall be considered full 
compensation for furnishing and installing reflective pavement markers 
thereon. 

Moving signs, barricades, portable precast concrete barrier rail, arrow 
boards, drums, vertical panels, cones, and delineators from one location to 
another on the project, as directed by the Engineer, shall be considered 
necessary and essential and no additional compensation will be allowed 
therefor. 

The above prices shall be full compensation for furnishing, erecting, 
maintaining, moving, removing, and disposing of signs, arrow boards, barri- 
cades, portable precast concrete barrier rail, drums, vertical panels, cones, 
and delineators and any necessary excavation and backfill and for furnishing 
warning lights and hardware necessary to complete the work. 

Partial payments may be made as set forth under subsection 109.06, 
‘*Partial Payments.”’ 

Signs, barricades, portable precast concrete barrier rail, warning lights, 
arrow boards, drums, vertical panels, cones, and delineators which have been 
approved for payment shall not be removed from the project until approved in 
writing by the Engineer. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
ASF | Coe 0S Fh og Le Fed Sedna hl ay Re en ace al ct An Bod hvac eel 90 Square Foot 
Rént @onstructionsBarrigades (Py penlyan Say eer) ed Ee ED ied Linear Foot 
Réat Construction’ Barricades ype TTA) Soca hr es oes eg es ol oe Linear Foot 
Rent..Portable; Precast (Concrete, Barriensail waisted, fey ae ee Pieters Linear Foot 
Rent construction, Barricades CU yen oc ei oe MB gt acer a Each 
RENUCONSTUCTION Bal 1CAdes (Ly Pe LL LES) cee erate rete temea poems rere acetates cae euee eee eee Each 
Rene rate DelinGapens oo ci ka i eek ee ls ee J Each 
Rent Trafic: COMCS yo Oe ae Ge a ed Ac oan reece ee ee Each 
Rent Batricade Warning lights (TypetAj iv ae eee, ee wel. no. eects Each 
Rent Barnieade, Warning ,Lightoy( I vane 3B)... wai ec Nahe tee Each 
RentiBafricade ‘Warning: Lights i(T ype] Ca... ee PE Ae Each 
RentArrowi Board) (Ty pevAjraetrn be Ree ta a ee ree ee so bt ee a! Each 
RentArrow? Board iU Ty pé By aM he a det Re A = Le ak ee AR DE Each 
Rent Arrow Board, (ypejy@) sane eter see em see eee ates ieee Each 
Rents) ra tic. Dir a msas t.-n-- ee d:pese ce tis anes ~ keto Wie nL Meee eat et nce cee ot cea Each 
Rent’ Vertical: Panels. 240) 28 at 07s ADAG) ee TAU RPP ee ek ae eee Es ee, Each 
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SECTION 626 


TEMPORARY SIGNS 


DESCRIPTION 


626.01.01 General. This work shall consist of furnishing and erecting 
signs, barricades, traffic cones, delineators, and/or warning lights, or erecting 
similar traffic control devices previously removed at locations shown in the 
contract documents or directed by the Engineer, for the safety of the travelling 
public at temporary connections, crossovers, and/or detours. All signs, barri- 
cades, traffic cones, delineators, and warning lights shall be retained by the 
State as State property. 

All signs, barricades, traffic cones, delineators, and/or warning lights shall 
conform to the requirements of the MUTCD Manual, the Standard Highway 
Sign Book, current edition, including the Nevada Supplement, unless indi- 
cated otherwise on the plans or in the special provisions. 


MATERIALS 


626.02.01 General. All materials shall be new, except materials which 
have been designated as reset. 
New material shall conform to the following applicable requirements: 


sign Materials: M022 StS | eee ee ae ee ee eee ey AE RS Sed ane NE Section 716 


Sign posts shall be timber of the size shown on the plans. The posts shall be 
of the same materials and receive the same preservative treatment as required 
under Section 620, “‘Right of Way Markers.”’ 


626.02.02 Reflectorization. All signs, barricades, traffic cones, and 
delineators shall be reflectorized. The minimum reflectorization shall be as 
follows: 

(a) Signs shall be reflectorized using Type I reflective sheeting unless 
otherwise specified. 

(b) Barricades and traffic cones shall be reflectorized so as to be visible 
under normal atmospheric conditions from a maximum distance of one 
thousand (1,000) feet when illuminated by the low beams of standard automo- 
bile headlights. 

(c) Delineators shall be reflectorized by means of a prismatic reflector with 
a minimum diameter of three (3) inches. 


CONSTRUCTION 


626.03.01 General. Signs, barricades, traffic cones, and delineators 
shall conform to the details shown on the plans. 
Before any route is opened to traffic, all necessary signs shall be in place. 


626.03.02 Signs. Sign locations indicated on the plans are approximate 
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only. Final determination of sign locations will be made in the field by the 
Engineer. 

Each sign face shall be thoroughly cleaned according to the reflective 
material manufacturer’s recommendations, and all undesirable material that is 
visible on the face of the sign shall be removed. The use of abrasives or other 
cleaning material that will scratch or otherwise deface shall not be permitted. 

Sign faces of all directional signs facing public traffic and directing such 
traffic to a portion of the project not yet open to public traffic shall have the 
message covered. 

Care shall be exercised at all times in handling, storing, transporting, and 
erecting of the signs. Signs which are damaged shall be repaired or replaced at 
the Contractor’s expense. 


626.03.03 Traffic Cones. Temporary traffic cones shall conform to the 
design and placement shown on the plans. Cones shall be attached to the 
pavement with an epoxy designed for the purpose of attaching the flexible 
cone material to the type of pavement at the location shown on the plans. The 
rate of application of the epoxy, the allowable temperature at time of applica- 
tion and the method of application shall be as recommended by the manufac- 
turer and as approved by the Engineer. 


626.03.04 Barricades. Rocks, asphalt or concrete pieces, construction 
materials, and other debris shall not be used as a weighting device for 
barricades; however, sand bags will be permitted as long as a low center of 
gravity is maintained as approved by the Engineer. 


626.03.05 Remove and Re-erect Temporary Signs or Barricades. 
Signs or barricades to be removed and re-erected will be designated on the 
plans or in the special provisions. Care shall be taken in removing signs or 
barricades and no equipment or devices shall be used which might cause 
damage thereto. If damage is done due to the negligence of the Contractor, the 
sign shall be replaced in kind at the expense of the Contractor. 

Any new posts or hardware necessary to re-erect the sign or barricade shall 
be furnished by the Contractor, shall be of the same kind as those in the 
original, if available, and the cost thereof shall be included in the contract 
price for the work. The Department reserves the right to furnish the Contrac- 
tor with such materials as it deems advisable, and these materials shall be 
used in the re-erection of the signs or barricades in lieu of materials removed. 

Sign and barricade reflectorized faces shall be cleaned in accordance with 
the provisions of subsection 626.03.02, “‘Signs.”’ 


METHOD OF MEASUREMENT 


626.04.01 Measurement. The quantity of new or re-erected temporary 
Signs to be measured for payment will be the number of square feet of sign 
surface in the completed work measured in accordance with the dimensions 
shown on the plans. 

Barricades will be measured for payment and will be identified by the type 
set forth in the proposal. If more than one (1) type of barricade is involved, 
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separate measurement will be made for each type given. Type I and Type III 
barricades shall be measured for payment by the linear foot of width of the 
barricade or barricades erected complete in place to the satisfaction of the 
Engineer. Temporary traffic cones shall be measured for payment on an each 
basis complete in place to the satisfaction of the Engineer. 

Temporary signs and barricades shall remain a part of the completed 
project. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


626.05.01 Payment. The accepted quantity of new and re-erected tem- 
porary signs measured as provided in subsection 626.04.01, “‘Measurement,”’ 
will be paid for at the contract unit price bid per square foot. 

The accepted quantity of barricades measured as provided above will be 
paid for at the contract unit price bid per linear foot for Type I and Type II 
barricades. Type II barricades, traffic delineators, and Type A and Type B 
barricade warning lights will be paid for at the contract unit price bid per 
each. 

The accepted quantity of temporary traffic cones measured as provided 
above will be paid for at the contract unit price bid each which price shall be 
full compensation for furnishing and installing the cones complete in place in 
the accepted work. 

The above prices shall be full compensation for erecting, removing and re- 
erecting, excavation and backfill, and for all materials and labor necessary to 
complete the work. 

Partial payments for new signs and barricades may be made as set forth 
under subsection 109.06, ‘“‘Partial Payments.”’ 

All payments will be made in accordance with subsection 109.02, ‘“‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
PAAR a TA ENT So ed ES ae AMS A RO CTT ka ae eee ae Square Foot 
YSEUTOSS PURE PCE Ta (IT TG ar Ih eR a TY a 5 a aR Linear Foot 
cep covelay Ev gad oy ig gael wa ge Mig aol W bh becom Rese daah aia el eiiate een nln aha shame mel aan Linear Foot 
etapOral yeOdlTICaUCs (Ey DO MU) a renee sec neck rasan. eae nner ROPE ts Siena Mae elias Each 
emporary. sieus, Remove and + Resell. emt Ceca en ie ec ee ae desta encsnessoonene Square Foot 
MerOUGrot VENI nau ReMOVE win. eee eee el eee ka Square Foot 
Temporary ‘Signs Reset ass... eee eee eas eee Ee ASA to oh Square Foot 
UTES Oezccre hs CON Dat G8) 1k i ORC APSE ese os West eee Oot ec ERA SRC eh ERECT SLR ace lae Each 
SSI YE mea Merl WV Ca RO ee Aa aT APE a alld ARS sata ae SINE ar a a Each 
Me DOLaTy Darr icauie Waring Mist otiee CP yeu eke eee ee erates oe res Hy a seer ere eee Each 
emipOrary balricaGes Wy arming) Meats (Ly pe ts ieee cena ee eect dh pel keke od! Each 
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SECTION 627 


PERMANENT SIGNS 


DESCRIPTION 


627.01.01 General. This work shall consist of furnishing, erecting, and 
installing all signs, sign supports, and other materials required for highway 
signs in accordance with the MUTCD Manual, the Standard Highway Sign 
Book, current editions, including the Nevada Supplement, these specifications 
as shown on the plans, and as directed by the Engineer. This item does not 
include construction signs used for traffic control during construction or 
temporary signs. 

The work shall generally consist of: 

(a) Overhead signs, including concrete foundations, steel sign posts and 
frames, and reflectorized aluminum sign panels. 

(b) Ground mounted signs consisting of concrete foundations, steel or 
timber sign posts, reflectorized aluminum sign panels, and appurtenances. 

This item does not include sign illumination systems. 


627.01.02 Shop Drawings. When overhead sign structures are to be 
furnished, the Contractor shall submit to the Engineer five (5) sets of shop 
drawings for each overhead sigifStructure for approval. Fabrication of the 
overhead sign structures shall not commence until the shop drawings have 
been approved by the Department. 

Shop drawings for signs will not be required; however, all signs shall 
conform to the plans and either the Standard Highway Sign Book or the 
Nevada Supplement thereto. For signs which are shown on the sign summary 
sheets and are not included in the Standard Highway Sign Book or the Nevada 
Supplement, special sign design sheets shall be furnished by the Department 
to the successful bidder after the time of award of the project. The special 
design sheets shall include such information as letter heights, spacing between 
letters and words, borders, sign radii, etc. These signs shall conform to the 
special design sheets as well as the drawings noted in the plans. 


MATERIALS 


627.02.01 General. Materials shall conform to the following applicable 
requirements: 
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627.02.02 Reflectorization. The types of reflective materials to be used 
for signing shall be as follows: 

(a) Type III reflective sheeting for sign background, letters, numerals, 
symbols, borders, and accessories shall be used on all overhead guide signs. 

(b) Type I reflective sheeting for sign background and Type LI reflective 
sheeting for letters, numerals, symbols, borders, and accessories shall be 
used on all other guide signs unless noted on the plans. 
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(c) All letters, numerals, symbols, borders, and accessories shall be 
directly applied to the sign background on all guide signs unless otherwise 
noted on the plans. 

(d) Type III reflective sheeting shall be used on the following warning and 
regulatory signs: 

Railroad Crossing W10-1. 
Narrow Bridge W5-2 or W5-2a. 
Two Way Traffic W6-3. - 

Do Not Enter RS-1. 

Wrong Way RS5-la. 

. Stop R1-1. 

(e) Type I reflective sheeting shall be used on all other warning and 
regulatory signs unless otherwise noted on the plans. 


NM BR WN 


627.02.03 Overhead Guide Signs. All overhead guide signs shall be 
reflectorized aluminum. 


CONSTRUCTION 


627.03.01 Panel Fastenings. The panel sections shall be provided with 
suitable fastenings, as shown on the plans, to permit easy attachment to the 
supporting frames. These fastenings shall be so designed as to carry the full 
design load with a factor of safety of not less than one and one-half (11/2). 
Panel sections shall be provided with closure strips at the joints. 

Panel fastenings for use on sign panels covered with Type III reflective 
sheeting shall utilize nylon washers for contact between the reflective sheeting 
and the metal washer. 


627.03.02 Closure Strips. Closure strips shall be anchored by alumi- 
num rivets as shown on the plans. Rivets shall be the same color as the sign 
face. Closure strips are required only on aluminum sign panels. 


627.03.03 Installation. Sign locations indicated on the plans are 
approximate only. Final determination of sign locations will be made in the 
field by the Engineer. 

Signs and sign islands shall be constructed to the lines and grades given by 
the Engineer and in accordance with the design and locations shown on the 
plans. 

All signs shall be erected as specified before, during, or immediately after 
the completion of bituminous plantmix surface operations. 

The date of installation, consisting of month and year, shall be permanently 
stamped on the back of each sign with metal dies and shall be visible only on 
close inspection. The stamp shall be placed on the lower right hand corner 
when facing the rear of the sign. 

Each sign face shall be thoroughly cleaned according to the reflective 
material manufacturer’s recommendations, and all undesirable material that is 
visible on the face of the sign shall be removed. The use of abrasives or other 
cleaning material that will scratch or otherwise deface shall not be permitted. 

Should the Contractor be required to cover any directional signs that are not 
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functional, he shall not cover the front of the sign surface with adhesive 
material. 

Sign islands shall be constructed as roadway embankment in conformity 
with Section 203, ‘“‘Excavation and Embankment.”’ Structure excavation and 
backfill shall conform to the requirements of Sections 206, ‘‘Structure Exca- 
vation,’ and 207, *‘Backfill.’’ Anchor bolts shall be set true to line and grade 
and posts shall be plumb. Sign illumination systems shall conform to the 
requirements of Section 623, ‘‘Signals and Lighting.” 

Sign faces of all directional signs facing public traffic and directing such 
traffic to a portion of the project not yet open to public traffic shall have the 
message covered. 

Care shall be exercised at all times in the handling, storing, transporting, 
and erecting of the signs. Signs which are damaged shall be repaired or 
replaced at the Contractor’s expense. 

Pipe sign posts may be field cut and drilled to adjust for local conditions 
when approved by the Engineer. Flame cutting will not be permitted. All field 
cuts and abraded areas on steel pipe posts shall be thoroughly cleaned and 
given two (2) coats of paint having a high zinc dust content conforming to the 
requirements of Federal Specification MIL—P-21035. 

Extending the lengths of sign posts to adjust for local conditions by splicing 
or welding will not be permitted. 


627.03.04 Removal. This work shall consist of removal of existing 
permanent sign panels, posts, and footings as shown on the plans and as 
directed by the Engineer. Existing sign panels and posts that are removed shall 
be stockpiled on the jobsite at locations determined by the Engineer and shall 
remain the property of the State. The Contractor shall remove and dispose of 
all concrete from sign posts prior to stockpiling as directed by the Engineer. 

The Contractor shall exercise care when removing and stockpiling signs 
that are designated for removal. Signs which are damaged shall be repaired or 
replaced at the Contractor’s expense. 


627.03.05 Reset. This work shall consist of resetting existing sign pan- 
els on new posts and footings as shown on the plans and as directed by the 
Engineer. Existing sign panels will normally be all or portions of those 
removed in accordance with subsection 627.03.04, ‘“‘Removal,’ unless other- 
wise indicated on the plans or directed by the Engineer. 


627.03.06 Tests. It shall be the Contractor’s responsibility to ascertain 
that all required tests have been made by qualified testing laboratories as 
approved by the Department. The Contractor shall furnish the Department 
with a written certification that all required tests have been satisfactorily 
completed and that materials and fabrication thereof comply with all the 
requirements. 


METHOD OF MEASUREMENT 


627.04.01 Measurement. Permanent signs, other than signs listed as 
‘‘Overhead,’’ shall be measured for payment by the number of square feet of 
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sign face surface. The square footage shall be determined from the dimen- 
sions of sign panels in the completed and accepted work. 

The quantity of ‘‘Permanent Signs, Remove’’ to be measured for payment 
will be the actual number of square feet of sign panel surface removed. 

The quantity of ‘‘Permanent Signs, Reset’’ to be measured for payment will 
be the actual number of square feet of sign panel reset. 

Sign panels on permanent signs listed as ‘‘Overhead’’ signs shall be 
measured by the square foot of sign panel in the completed and accepted 
work. 

Sign supports for permanent signs listed as ‘‘Permanent Overhead Sign 
Support Structures’’ shall be measured and paid for on the lump sum basis. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


627.05.01 Payment. Sign panels shall be paid for at the contract unit 
price bid per square foot for ‘“‘Permanent Signs (Ground Mounted) (Metal 
Supports),’’ or ‘‘Permanent Signs (Ground Mounted) (Timber Supports),’’ as 
the case may be, which shall be full compensation for furnishing all labor, 
materials, tools, supplies, equipment, and incidentals and for doing all the 
work involved in furnishing and erecting permanent signs (other than signs 
listed as overhead) complete in place as shown on the plans and as herein 
specified, including but not limited to structure excavation and backfill, 
concrete foundations, supports, sign islands, and making all required tests. 

The contract unit price bid per square foot for ‘‘Permanent Signs, Remove’’ 
shall be considered full compensation for removal of sign panels, sign posts, 
and removal and disposal of sign footing, stockpiling of existing sign posts 
and panels for furnishing all labor, materials, tools, supplies, equipment, and 
incidentals necessary to complete the work as shown on the plans and as 
directed by the Engineer. 

The contract unit price bid per square foot for ‘“Permanent Signs, Reset”’ 
shall be considered full compensation for furnishing and installing new posts 
and footings and resetting existing permanent sign panels thereon and for 
furnishing all labor, materials, tools, supplies, equipment, and incidentals 
necessary to complete the work as shown on the plans and as directed by the 
Engineer. 

Sign panels shall be paid for at the contract unit price bid per square foot for 
‘*Permanent Sign Panels (Overhead)”’ which payment shall be full compensa- 
tion for furnishing all labor, materials, tools, supplies, equipment, and 
incidentals and for doing all the work involved in furnishing and erecting 
permanent sign panels (for signs listed as overhead signs) complete in place as 
shown on the plans and herein specified. 

Sign supports shall be paid for at the contract lump sum price bid for 
‘*Permanent Overhead Sign Support Structures’? which payment shall be full 
compensation for furnishing all labor, materials, tools, supplies, equipment, 
and incidentals and for doing all the work involved in furnishing and erecting 
permanent sign supports (for all signs listed as overhead signs) complete in 
place as shown on the plans and as herein specified, including structure 
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excavation and backfill, concrete foundations, cast-in-place concrete piles, 
structural steel posts and frame, sign islands, and making all required tests. 
All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.” 
Payment will be made under: 


Pay Item Pay Unit 
Permanent Signs (Ground Mounted) (Metal Supports).........2.2.2.2-2.2-2.1s2esesteseeeeeeeeeeeeeees Square Foot 
Permanent Signs (Ground Mounted) (Timber Supports).......2.2.2..22-.---:::scecesesseseseeeeseeeeeees Square Foot 
PO patie UWS Say TS CNT VC Res ante ce sp se Na cect og a aces ec ghee rece aicnsnanie Square Foot 
Peale IK CSD is a cal oa ly cg een. a a als aesaencany Square Foot 
Penmanent Slot tanels. (OVeErinead ) ie srete tance tcaa ae ee een ee Oo eR Re eR Square Foot 
Pérmanent OVerhcad Sign Support Structures. 225.27. es AA, A Lump Sum 
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SECTION 628 


MOBILIZATION 


DESCRIPTION 


628.01.01 General. The item of mobilization shall consist of prepara- 
tory work and operations, including, but not limited to, those necessary for 
the movement of personnel, equipment, supplies, and incidentals to the 
project site, for the establishment of all offices, buildings, and other facilities 
necessary for work on the project, as well as all other work and operations 
which must be performed, or costs incurred, not otherwise paid for prior to 
beginning work on the various items on the project site. 

This item shall also consist of furnishing water and electricity to all 
Department furnished field laboratories used on the project. The amount of 
water and electricity supplied shall be that necessary to satisfy the require- 
ments of the Department and the Contractor shall make all necessary connec- 
tions of both water and electricity to the laboratories. 


PAY MENT 


628.05.01 Payment. Payment for this work will be made at the contract 
lump sum bid price for ‘‘Mobilization.”’ 

When mobilization does not appear as an item in the proposal, the cost of 
such work shall be considered included in the contract unit price bid for other 
items of work and no additional compensation shall be allowed therefor. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 

Pay Item Pay Unit 
MS Gf Ad aM tno le Sl Ln ale LN AAR aa RAI oe th on alin Rie hte Lump Sum 
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SECTION 633 


PAVEMENT MARKERS 


DESCRIPTION 


633.01.01 General. This work shall consist of furnishing and placing 
pavement markers at the locations shown on the plans or where directed by 
the Engineer. 

The markers shall have the shape, dimensions and tolerances shown on the 
plans. 

Pavement markers will be of the type and color shown on the plans or 
specified herein. 


MATERIALS 


633.02.01 Non-Reflective Pavement Markers. Non-reflective pave- 
ment markers shall consist of a heat-fired, vitreous, ceramic base and a heat- 
fired, opaque, glazed surface to produce the properties required in these 
specifications. The glazed surface shall not be present on the bottom of the 
marker which will be cemented to the road surface. The markers shall be 
produced from any suitable combination of intimately mixed clays, shales, 
tales, flints, feldspars, or other inorganic material which will meet the 
properties herein required. The markers shall be thoroughly and evenly 
matured and free from defects which effect appearance or serviceability. 

The top surface of the non-reflective marker shall be convex and the radius 
of curvature shall be between three and one-half (3'/2) inches and six (6) 
inches, except that the radius of the one-half (1/2) inch nearest the edge may be 
less. Any change in curvature shall be gradual. The top and sides shall be 
smooth and free of mold marks, pits, indentation, air bubbles, or other 
objectionable marks or discolorations. The base of the marker shall be flat 
(the deviation from a flat surface shall not exceed five one hundredths (0.05) 
inch) and free from gloss glaze or substances that may reduce its bond to the 
adhesive. 

The nonreflective ceramic type markers shall conform to the following 
tests: 


(a) Adhesive bond strength to bottom surface of the marker 
using adhesives specified in subsection 633.02.03, ‘‘Epoxy 


PRC VC LOL AV CIIICIIC IV. AE RCE neta ccc ce aa cerca roche 700 p.s.i. min. 
PETRIE VICK NCS Gore otenn cree eure nn encanto Meee ete eee. Renee. Swe en Ree 0.005” min 
FC) MOnMHTardness. te faye ie ae oP LO SE I ae ee eee 6 min 
(d) Directional Reflectance (white markers only) 

OE, EVE Eg Rye ae, Serer OS BEE MWe Gr Nema. ner eM Nos SS Shep aaelar ti emcee ee eta ak oa ae 75 min. 

me TSG OT IWLAT RES 209 acest alkadee hse ie ae IE i ae te Sea a eR A 70 min. 
(e) Yellowness Index (white markers only) 

Ae SA 7.OOP OUT OCG. 3). nike etal 2 oh Bes ss ingens age cs apes SANE de 0.07 max. 

OALG STAP SY PNY ENG Fe RATS oly SOIT Ae PB i, RSTO SER PRN YR IE a Tne SD 0.12 max. 
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633.02.02 Reflective Pavement Markers. Reflective pavement markers 
shall be of the prismatic reflector type consisting of methyl methacrylate or 
suitable compounded acrylonitrile budadiene styrene (ABS) shall be filled 
with a mixture of an inert thermosetting compound and filler material. The 
exterior surface of the shell shall be smooth and contain one methyl methacry- 
late prismatic reflector face of the color specified. 

The infra-red curves of the compounded methyl methacrylate or acryloni- 
trile butadiene styrene shell shall match approved curves on file in the 
Materials and Testing Department. 

The base of the marker shall be flat (the deviation from a flat surface shall 
not exceed five one hundredths (0.05) inch), rough textured and free from 
gloss or substances which may reduce its bond to the adhesive. 

The color of the reflector when illuminated by an automobile headlight shall 
be an approved clear. Off-color reflection shall constitute grounds for rejec- 
tion. 

The reflective type markers shall conform to the following tests: 


(a) Adhesive bond strength to bottom surface of the marker 
using adhesives specified in subsection 633.02.03, ‘“‘Epoxy 


Adhasives fon Pavement Nat kers che ke ee a ee 500 p.s.i. min. 
CO) RONG CtANCE suo. 0 knit ene lta See bie Sees ee Re eee Specific Intensity Clear 
O depres Inciden Ce Angie.” mia’, neccretecte eng cca teseaencetetea tangs etree Sete eed ee 3.0 
204degrees' Incidence Anglesimin..221 95) Of Donon] 20 Soy 95e18 1.2 

(c) Strength gio. Oo x ie. elope tee ore ciel py ol el ota aie. see 2,000 Ibs. min. 


633.02.03. Epoxy Adhesive for Pavement Markers. Unless otherwise 
ordered in writing by the Engineer, markers shall be cemented to the pave- 
ment with Standard Set Type adhesive as provided in Section 728, “‘Epoxy.”’ 
If approved by the Engineer, the Contractor, for his convenience, may 
substitute Rapid Set Type for the Standard Set Type at no additional cost to the 
State. 

If Rapid Set Type adhesive is ordered by the Engineer, the difference in cost 
between furnishing and applying Standard Set Type and Rapid Set Type will 
be paid for as extra work as provided in subsection 109.03, “‘Extra and Force 
Account Work.”’ 


633.02.04 Blank. 


633.02.05 Tests. Pavement markers and Epoxy adhesives for Pavement 
Markers shall comply with the requirements of these specifications when 
tested in accordance with Nevada Test Method No. T500. 

The Contractor shall furnish the Engineer with certificates of compliance 
executed by the manufacturers of the markers and epoxy adhesives attesting 
that they conform to these specifications. 


CONSTRUCTION 


633.03.01 Installation. The portion of the highway surface to which the 
markers are to be bonded by the adhesive shall be free of dirt, curing 
compound, grease, oil, moisture, loose or unsound layers, paint and any other 
material which would adversely affect the bond of the adhesive. Cleaning 
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shall be done by blast cleaning on Portland cement concrete. The adhesive 
shall be placed uniformly on the cleaned pavement surface or on the bottom of 
the marker in a quantity sufficient to result in complete coverage of the area of 
the contact of the marker with no voids present and with a slight excess after 
the marker has been pressed in place. The marker shall be placed in position 
and pressure applied until firm contact is made with the pavement. Excess 
adhesive around the edge of the marker, excess adhesive on the pavement, and 
adhesive on the exposed surfaces of the markers shall be immediately 
removed. Soft rags moistened with mineral spirits conforming to Federal 
Specifications TT-T-291 or kerosene may be used if necessary, to remove 
adhesive from exposed faces of pavement markers. No other solvent shall be 
used. The markers shall be protected against impact until the adhesive has 
hardened to the degree designated by the Engineer. 

The adhesive requires that the mixing operation and placing of the markers 
be done rapidly. When hand mixing or machine mixing the Standard Set Type 
adhesive, all markers shall be aligned and pressed into place within five 
minutes after mixing is started. When hand mixing adhesive, not more than 
one (1) quart shall be mixed at one time. Any mixed batch which becomes so 
viscous that the adhesive cannot be readily extruded from under the marker on 
application of slight pressure shall not be used. 

Automatic mixing equipment for the epoxy adhesive shall use positive 
displacement pumps and shall properly meter the two components in the 
specified ratio, plus or minus five (5) percent by volume of either component. 
At the beginning of each day and at any other time ordered by the Engineer, 
the ratio shall be checked by the Contractor in the presence of the Engineer. 
This check shall be made by disconnecting the mixing heads, or using suitable 
bypass valves, and filling two suitable containers with the unmixed compo- 
nents. The-mixing head shall properly mix the two components so that there is 
no trace of black or white streaks in the mixed materials. 

The Standard Set Type adhesive shall not be used when either the pavement 
or the air temperature is less than fifty (50) degrees Fahrenheit. No markers 
shall be installed if the relative humidity of the air is greater than eighty (80) 
percent or if the pavement is not surface dry. The Engineer shall be the judge 
as to when the adhesive has set sufficiently to bear traffic. 

All markers shall be installed to the line established by the Engineer. 
Reflective markers shall be installed in such a manner that the reflective face 
of the marker is at right angles to a line parallel to the roadway centerline. 

No pavement markers shall be installed over longitudinal or transverse 
joints of the pavement surface. 


633.04.01 Measurement. The quantity of each type of pavement 
marker to be measured for payment as units will be the number of each type 
determined by actual count complete in place. 

All measurements will be made in accordance with subsection 109.01, 
*“‘Measurement of Quantities.”’ 


633.05.01 Payment. The accepted quantity of pavement markers mea- 


sured as provided in subsection 633.04.01, “‘Measurement,”’ will be paid for 
at the contract unit prices bid per each for ‘‘Non-Reflective Pavement Mark- 
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vf 


ers’ and “‘Reflective Pavement Markers,’ which shall be full compensation 
for furnishing all labor, materials, tools, equipment, and incidentals, and for 
doing all the work involved in furnishing and placing pavement markers, 
complete in place, including adhesives, as shown on the plans, as specified 
herein and as directed by the Engineer. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.” 

Payment will be made under: 


Pay Item Pay Unit 
NONTIRCIICCIIVECPAVCINONIC TVIAT ROT Seer rrr en ee Each 
Reflective Pavémenti Markers 4.2 220801 o eee UR BN Soe eer str RAPS Each 
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SECTION 634 


PAVEMENT MARKING FILM 


DESCRIPTION 


634.01.01 General. This work shall consist of furnishing and placing 
permanent pavement marking film at the locations shown on the plans and as 
directed by the Engineer. 


MATERIALS 


634.02.01 General. Materials shall conform to the requirements of sec- 
tion 732, ‘‘Permanent Pavement Marking Film.”’ 


CONSTRUCTION 


634.03.01 General. Permanent Pavement Marking Film shall be applied 
as per manufacturer’s recommendations. After installation has been com- 
pleted, the following test for adhesion shall be made at locations determined 
by the Engineer: 

Within forty-eight (48) hours after application, a one (1) inch strip shall be 
cut transversely through the material. Approximately one (1) inch of the strip 
material shall be lifted from the substrata to enable gripping in a clamp 
attached to a spring-loaded balance or scale. The material shall resist a 
minimum eight (8) pound pull applied at an angle of ninety (90) degrees 
relative to the surface of the adhered film strip. : 


METHOD OF MEASUREMENT 


634.04.01 Measurement. The quantity of Permanent Pavement Mark- 
ing Film (Varies) measured for payment will be the number of square feet 
complete in place. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.” 


BASIS OF PAYMENT 


634.05.01 Payment. The quantity of Permanent Pavement Marking 
Film (Varies), measured as provided above, will be paid for at the contract 
unit price bid per square foot. Such price shall be full compensation for 
furnishing all materials, as well as all labor, tools, equipment, and incidentals 
necessary to complete the work. 

All payments will be made in accordance with subsection 109.02, “‘Scope 


of Payment.’ 

Payment will be made under: 

Pay Item Pay Unit 
Permanent Pavement Marking Filny (Valies)..0 eee ee eee Square Foot 
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SECTION 635 


TEMPORARY PAVEMENT STRIPING TAPE 


DESCRIPTION 


635.01.01 General. This work shall consist of furnishing, locating, 
placing, maintaining, and removing continuous temporary pavement striping 
tape and temporary pavement striping tape (pilot line). 


MATERIALS 


635.02.01 General. Temporary striping tape shall be yellow or white or 
any combination thereof as directed by the Engineer and shall conform to the 
following requirements: 

‘“Temporary Striping Tape,’ “‘Temporary Striping Tape (Pilot Line),’’ and 
‘‘Temporary Arrows’’ may be either Type 1 or Type 2 tape. The Contractor 
will have the option as to which type is used. 

Type 1 tape is more readily removable from the surface and is recom- 
mended for use on surfaces which are not designated to be covered or 
removed and on temporary areas where traffic patterns are to be altered. 

Type 2 tape is much more difficult to remove from the surface and is 
recommended for use on surfaces which are to be covered or removed in 
which case removal of the tape will not usually be required. 

Should the Contractor elect to use either Type | or Type 2, it shall be his 
responsibility for its removal when required and removal shall be to the 
satisfaction of the Engineer. 

Type 1 tape shall conform to the following requirements: 

Composition. The removable preformed pavement marking film shall 
consist of a white or yellow mixture of high quality of polymeric materials, 
pigments, and glass beads, with a reflective layer of beads bonded to the top 
surface. A nonmetallic medium coated with a pressure sensitive adhesive shall 
be incorporated to facilitate removal. The white and yellow materials shall 
have the following initial average reflectance values at two-tenths (0.2) degree 
and five-tenths (0.5) degree observation angles and eighty-six (86) degrees 
entrance angle as measured in accordance with the testing procedures of 
Federal Test Method Standard 370: 

White Yellow 


Observation Angle...............---------- Oe Ree URES i es 
Specific Luminance.............-...----- 1770 1270 1310 810 


Removability. _The marking film shall be completely removed from asphalt 
and Portland cement concrete either manually or with a roll-up device, at 
temperatures above forty (40) degrees F. (four (4) degrees C.) without use of 
heat, solvents, grinding, or sand blasting. 

Type 2 tape shall conform to the following requirements: 

Composition. The metallic backed striping tape shall consist of a white or 
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yellow retroreflective film on a conformable metallic backing, precoated with 
a pressure sensitive adhesive. 


CONSTRUCTION 


635.03.01 General. Temporary Striping Tape (Pilot Line) shall be four 
(4) inch by twelve (12) inch sections and shall be placed on traffic lane lines at 
forty (40) foot intervals with the longer side parallel to traffic. Lane lines and 
forty (40) foot intervals shall be located by the Contractor as approved by the 
Engineer. Prior to the end of a working day, temporary pilot line shall be 
placed on each new lift of bituminous surfacing over which public traffic is 
directed. The exception to the foregoing is that the State shall be responsible 
for placing pilot line on the final open-graded surface using State furnished 
labor, materials, and equipment. 

Continuous temporary striping tape shall be furnished, located, applied, 
maintained, and removed by the Contractor at locations indicated on the plans 
or determined by the Engineer. 

The surface to which the tape (pilot line or continuous) is applied shall be 
dry, free of oils, grease, dust, and dirt. The tape shall be tamped down 
immediately after application in order to obtain a proper bond, and shall be 
removed from final pavement surface and where necessary to reroute public 
traffic as directed by the Enginéer. 

It should be considered normal and expected that portions of the temporary 
striping tape shall have to be replaced during the life of the contract. The 
locations and extent of these replacements shall be determined by the Engi- 
neer. 


METHOD OF MEASUREMENT 


635.04.01 Measurement. Continuous temporary pavement striping tape 
shall be measured for payment on a linear foot of tape basis. Temporary 
pavement striping tape (pilot line) shall be measured for payment on a station 
basis and each one hundred (100) feet shall constitute the unit of one (1) 
station. Measurement shall be made on the initial application at locations 
approved by the Engineer. 

Temporary arrows shall be measured for payment on an each basis. 

All measurements will be made in accordance with subsection 109.01, 
*“Measurement of Quantities.” 


BASIS OF PAYMENT 


635.05.01 Payment. Continuous Temporary Striping Tape will be paid 
for at the contract unit price bid per linear foot. 

Temporary Striping Tape (Pilot Line) will be paid for at the contract unit 
price bid per station. 

Temporary Arrows will be paid for at the contract unit price bid per each. 

The contract unit prices bid shall apply regardless of whether Type 1 or 
Type 2 tape is furnished at the Contractor’s option. 

The unit prices bid shall also be full compensation for furnishing all 
materials as well as all labor, equipment, tools, and incidentals necessary to 
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install and maintain tape, replacement when necessary, and removal when 
required. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope — 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Gin pOtaber ripe aC 0 ee eee ee Re ee ale aie cies Linear Foot 
Temporary Stn ping. Fape-(Prlot Line): ee So ee Ee Station 


Temporary Arrows 
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SECTION 636 


TEMPORARY PAINTED PAVEMENT MARKING 


DESCRIPTION 


636.01.01 General. This work shall consist of the application of tempo- 
rary pavement striping paint and traffic beads as hereinafter specified and as 
directed by the Engineer. 


MATERIALS 


636.02.01 General. All materials shall conform to the requirements set 
forth in the following sections: 


Peale. Raitt w his bt eee i el od ats GA i ee ot Section 729 
SSDS Hees at RS eR a Oe Scone ee re ees Wee Peas Section 730 


CONSTRUCTION 


636.03.01 General. Prior to the end of each day’s paving operations or 
prior to allowing public traffic on new bituminous surfaces, the Contractor 
shall be required to appiy new painted traffic lines for the safety and guidance 
of public traffic. An exception to the foregoing is that paint striping by the 
Contractor shall be limited to all bituminous courses except the final wearing 
course. Striping of the final wearing course shall be accomplished by State 
forces, and said work is not a part of the contract. 

Striping patterns to be followed by the Contractor shall be set forth in the 
special provisions unless otherwise directed by the Engineer and it shall be the 
Contractor’s responsibility to properly locate painted traffic lanes. 

If, in the sole opinion of the Engineer, normal wear of the painted pavement 
striping dictates repainting, said work shall be measured for payment in 
accordance with subsection 636.04.01 of these specifications. Should repaint- 
ing be required for any purpose other than normal wear as determined by the 
Engineer, all costs of such repainting shall be borne by the Contractor and no 
additional compensation shall be allowed therefor. 

Pavement to receive paint shall be clean and dry as approved by the 
Engineer. All paint striping shall be a single application and shall require 
traffic beads. 

Paint shall be applied with a machine capable of dispensing beads immedi- 
ately after paint is applied. The use of thinner shall not be permitted unless 
otherwise approved by the Engineer. 

The pavement striping shall be protected from public traffic until dry by the 
use of traffic cones or by any other means approved by the Engineer. Should 
the Contractor elect to heat the paint in order to reduce drying time, the paint 
shall not be heated above one hundred forty-five (145) degrees F. 

Application rates shall be as follows: 


Paint (Yellow or White).................. Minimum Film Thickness—8 mils dry 
poe AE met Mi fn ah ck temenfertcb tee, « Hime, Piya econ sO 6 pounds per gallon of paint 


636 TEMPORARY PAINTED PAVEMENT MARKING 


For quality control the Engineer shall check the application at the beginning 
of each day’s striping and as often thereafter as considered necessary by him. 
If equipment settings fail to produce quality striping within the limits speci- 
fied, striping shall be stopped until the cause is corrected. 


METHOD OF MEASUREMENT 


636.04.01 Measurement. The quantity of Painted Pavement Striping 
shall be measured for payment on a mile basis for the type specified. 

The double solid yellow line shall be considered as a single line when 
measured for payment. Gaps in the broken lines shall be included in the mile 
measurement. 

Traffic beads shall not be measured for payment but the cost thereof shall be 
included in the payment for Painted Pavement Striping. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


636.05.01 Payment. The accepted quantity of ‘‘Painted Pavement Strip- 
ing(*),’’ measured as provided above, shall be paid for at the contract unit 
price bid per mile which price shall be considered full compensation for 
furnishing all labor, materials, tools, equipment, and incidentals necessary to 
complete the work (including paint striping protection) as approved by the 
Engineer. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.”’ 

Payment will be made under: 

Pay Item Pay Unit 


Painted Pavemént' Striping) e208) eee Eee A eens 2 eee Mile 
*Color and type (solid or broken) shall be indicated in the estimate and proposal. 
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SECTION 637 


POLLUTION CONTROL 


DESCRIPTION 


637.01.01 General. This work shall consist of temporary pollution con- 
trol measures which may be shown on the plans, specified in the special 
provisions, or ordered by the Engineer during the life of the contract. Said 
work is intended to provide prevention, control, and abatement of water and 
air pollution within the limits of the project and to minimize damage to the 
work and to adjacent property and streams or other bodies of water. 

The Contractor shall, seven (7) days prior to the preconstruction confer- 
ence, submit for acceptance his proposed plans and schedules, in duplicate, 
for accomplishing the prevention of erosion and pollution that may occur due 
to his operations. No work shall be started until these schedules and methods 
of operation have been accepted by the Engineer. 

This work shall include furnishing and applying a dust palliative as a 
temporary erosion and dust control measure as directed by the Engineer. It is 
intended that the dust palliative by used to control erosion and dust hazards on 
a limited basis to control those problems in the interim between construction 
of roadways and the application of permanent measures such as muiching and 
seeding. 


MATERIALS 


637.02.01 General. The binder for dust palliative shall be a resin emul- 
sion that is miscible in water in the proportions hereinafter provided, is 
noncorrosive, and is effective as a dust palliative. 

Resin emulsion shall be composed of from fifty-seven (57) percent to sixty- 
three (63) percent of semiliquid petroleum resin and the remainder water to 
which a suitable emulsifying agent has been added. The binder shall be mixed 
with additional water at the jobsite and at the approximate rate of four (4) 
parts of water to one (1) part of binder. The exact rate of mixture to be 
determined by the Engineer. The resin emulsion shall be readily miscible with 
water and when diluted with any hard water in proportions of one (1) part 
emulsion to ten (10) parts water shall shown no signs of breakdown or 
separation of the petroleum resin base. Resin emulsion which has been stored 
in closed containers at temperatures above freezing for a period up to three (3) 
months shall show no signs of separation. Any resin emulsion which has been 
stored for more than three (3) months shall not be used until tested and 
approved. 


CONSTRUCTION 


637.03.01 General. The temporary pollution control measures shall be 
as directed from time to time by the Engineer for the duration of the contract. 
The Engineer may revise and bring up to date any temporary control measures 
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or instigate any new temporary pollution control measures found necessary as 
the work progresses. 

The temporary control measures to prevent pollution of streams or other 
bodies of water or of the air and to minimize damage to the work and to 
adjacent property and streams or other bodies of water, as directed by the 
Engineer and paid for on a force account basis, are in addition to any other 
measures provided for within the contract that are to be paid for as separate 
bid items. 

It is expected that compliance with these requirements will necessitate 
performance of certain items of work at a different time or in a different 
manner than has been considered normal construction practice in the past and 
that such revisions in scheduling of work will interfere with said normal 
construction practices. 

Unless otherwise approved by the Engineer, the total area of erosible earth 
material exposed by the Contractor’s operations shall not exceed seven 
hundred fifty thousand (750,000) square feet before either temporary pollu- 
tion control or temporary or permanent erosion control measures are accom- 
plished. 

Where erosion damage is probably due to the nature of the material or to the 
season of the year, the Contractor’s operations shall be so scheduled that 
pollution control features will be installed concurrently with or immediately 
following grading operations. 

Compliance with the requirements of this section shall in no way relieve the 
Contractor from his responsibility to comply with the other provisions of the 
contract except that he will not be required to replace, at his expense, any of 
the temporary pollution control work that is damaged by action of the 
elements. 

All erosion control work required elsewhere in the specifications or on the 
plans will be paid for under the provisions for the applicable contract items of 
work therefor. 

The Contractor shall coordinate this temporary pollution control work, as 
required by the Engineer, with such erosion control work as may be specified 
elsewhere in the contract to the extent practicable to assure that effective and 
continuous pollution control is maintained during the construction of the 
project. 

The Contractor shall, insofar as practicable, conduct his operations in such 
a manner as to minimize the effects of erosion and air pollution due to his 
operations upon areas within the limits of the project, haul roads, material 
sites, disposal sites, and upon adjacent properties, streams, and other bodies 
of water. 

Mixing of the dust palliative material shall be accomplished by simultane- 
ously placing the binder and water in the spreading equipment or by other 
mixing methods that will produce equivalent results. The resulting mixture 
shall be applied with pressure type water distributor trucks equipped with a 
spray system or pressure type asphalt distributors conforming to the require- 
ments of subsection 404.03.02. The mixture shall be applied at a total rate of 
approximately one-half ('/2) gallon per square yard in two (2) applications. 
The exact rate of application to be determined by the Engineer. 
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METHOD OF MEASUREMENT 


637.04.01 Measurement. The required quantity of temporary pollution 
control work, except as set forth below, shall be measured for payment on a 
force account basis in accordance with subsection 109.03. 

The required quantity of dust palliative will be measured by the ton prior to 
addition of water at the jobsite. In the event that volumetric measurement is 
permitted by the Engineer, the dust palliative shall be measured as set forth in 
subsection 109.01 for asphaltic emulsion. 

The cost of furnishing materials and equipment and conditioning crushing, 
mixing, and processing plants and other equipment to comply with the 
requirements of NRS Chapter 445, especially the “‘Air Quality Regulations’’ 
adopted by the State Commission of Environmental Protection, January 18, 
1972, including watering for dust control, shall be considered as included in 
the contract price bid for other items of work and no further compensation 
will be allowed therefor. 


BASIS OF PAYMENT 


637.05.01 Payment. Payment for ‘‘Temporary Pollution Control’’ 
measured as provided above, will be paid for by force account. 

Dust palliative, measured as provided above, shall be paid for at the 
contract unit price bid per ton for ‘‘Dust Palliative’? which price shall be full 
compensation for furnishing the material, adding and mixing additional water 
at the jobsite, applying the mixture, and for furnishing all labor, materials, 
tools, supplies, equipment, and incidentals necessary to complete the work, 
complete and in place as indicated on the plans and as directed by the 
Engineer. 

All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Mento rary WP allitio nyo ke. SEN er TN aso erncacnnntibldfenionee Force Account 
Durst Ral iat Ge es ote es sds gs, ihe, cae ee gel ee Pe tn Fg ees pea. Ton 
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SECTION 640 


RETAINING WALLS 


DESCRIPTION 


640.01.01 General. This work shall consist of furnishing all materials 
and erecting masonry block retaining walls at the locations and in accordance 
with the details shown on the plans and as specified herein. 

This work shall also consist of furnishing all components and constructing 
mechanically stabilized earth walls at locations shown on the plans and as 
specified herein. The face of the walls shall be composed of precast concrete 
panels unless otherwise noted. 


MATERIALS AND INSTALLATION 


640.02.01 Masonry Retaining Wall. Masonry block shall be slump 
block or split face block of the dimensions shown on the plans and conforming 
to the requirements of ASTM Designation C-90, Grade N, Type 1. 

All concrete block and mortar, except the grout used in filling cells, shall 
have an integral color pigment added. The color pigment shall consist of a 
synthetic mineral oxide specifically manufactured for coloring masonry prod- 
ucts and mortar. The integral coloring shall be obtained by mixing the 
pigment material with the other ingredients in a sequence and by methods that 
will result in a uniform color. 

Unless otherwise indicated on the plans, the color of the concrete blocks 
and mortar shall approximate Federal Standard No. 37875 as shown in Table 
IX of Federal Standard No. 595a. The final color selections shall be subject to 
approval by the Engineer. 

The Contractor shall notify the Engineer not less than ten (10) days in 
advance of shipment of concrete blocks to the jobsite in order that sufficient 
time may be allowed for testing prior to shipment. 

The Contractor shall require the supplier of the concrete block to provide a 
separate storage area for concrete blocks which have been tested and accepted 
but are stockpiled for later delivery to the jobsite. 

Mortar for masonry walls shall be composed of one (1) part by volume of 
Portland cement to not more than three (3) parts surface dry sand by volume, 
to which may be added hydrated lime in the quantity of twenty-five (25) 
percent by volume of cement. Hydrated lime shall be treated as an addition to 
and not as replacing any cement. Portland cement and sand shall conform to 
the requirements of Sections 701 and 706, respectively, of these specifica- 
tions. Prepared mortar mix may be substituted for hydrated lime at the 
discretion of the Engineer. Hydrated lime shall conform to ASTM Designa- 
tion C-207, Type S. 

All grout used to fill cells shall attain a minimum compressive strength of 
two thousand five hundred (2,500) pounds per square inch in twenty-eight 
(28) days when tested in accordance with Test Method No. Nev. T427. 

All reinforcing steel shall be Grade 60 conforming to the requirements of 
Section 505 of these specifications. 
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The PVC premolded joint filler shall conform to the requirements of 
subsection 707.03.03, ‘‘Waterstops,”” part ‘‘(c) Polyvinyl Chloride,’ of these 
specifications. 

The masonry wall shall be true and plumb and shall be laid in straight 
uniform courses in common bond with vertical joints aligned over center of 
unit below as shown on the drawings. All vertical cells shall be in alignment. 

Mortar joints shall be three-eighths (?/s) inch thick. All blocks shall be laid 
with horizontal and vertical mortar joints buttered along face edges for a depth 
equal to thickness of face shells, also on the webs surrounding the cells to be 
filled. Vertical joints shall be shoved tight. Joints shall be concave tolled 
smooth. All wall surfaces shall be kept clean and free from mortar blotches. 

Reinforcement shall be placed as shown on the plans. 

All cells shall be solidly filled with grout in conformance with the details 
shown on the plans. 

At the conclusion of the masonry work, the Contractor shall remove mortar 
daubs and smears and clean down the walls. 

Precautions shall be taken when constructing the masonry walls in freezing 
weather or when the temperature is below forty (40) degrees F. Suitable 
materials shall be provided to heat materials, protect the work from cold and 
frost, and to insure that mortar or grout will harden without freezing. 


640.02.02 Mechanically Stabilized Earth Wall. The Contractor is 
hereby advised that methods to provide the “‘Mechanically Stabilized Earth”’ 
process are patented and the Contractor shall provide for such use by suitable 
legal agreement with the patentee and pay all costs connected therewith. 

The names and addresses of approved patentees for ‘“Mechanically Stabi- 
lized Earth’’ are as follows: 


The Reinforced Earth Company Retained Earth Corporation 
5 Siernegate Plaza, Suite 305 1077 Dell Avenue 
Roseville, CA 95678 Campbell, CA 95008 
(916) 786-3070 (408) 866-8454 


Reinforced Soil Embankment Wall 
By: Hilfiker Retaining Walls 

P.O. Drawer L 

Eureka, CA 95501 

(707) 443-5091 


The Contractor will have the option as to which patentee he selects. 

The following shall be established during the design of mechanically 
stabilized earth: 

(1) Minimum acceptable safety factors with regard to aspects of external 
wall behavior shall be as follows: Overturning—2.0; Sliding—1.5; Overall 
slope stability subsequent to and during wall construction—1.5. Any antici- 
pated total or differential settlement shall also be addressed. 

(2) The retaining wall shall be designed for a minimum service life of 
seventy-five (75) years. 

(3) Minimum acceptable safety factors with regard to aspects of internal 
wall behavior such as reinforcement pull-out capacity, reinforcement durabil- 
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ity, and reinforcement internal material stresses (e.g., maximum allowable 
stress in steel reinforcement is five-tenths (0.5) fy.). 

Regardless of the option used, the following requirements shall apply: 

(a) It shall be the sole responsibility of the Contractor to contact the 
patentee of his choice and arrange for plans, specifications, and detailed 
design computations to be prepared. The plans, specifications, and detailed 
design computations shall be submitted to the Engineer in triplicate for 
approval prior to beginning construction of the walls. Design computations 
indicating the proposed corrosion protective system to be used for metals, 
based upon the physical properties of backfill material to be used, shall also be 
included. Four (4) weeks time will be required by the Department for 
approval. There shall be no adjustment in the contract completion time due to 
the option chosen. 

(b) “‘Mechanically Stabilized Earth Wall’’ and ‘‘Mechanically Stabilized 
Earth Backfill’ quantities will be adjusted upward or downward depending on 
the option chosen. 

(c) The elevation of the top of the wall and the geometrics shall remain the 
same as that shown on the plans regardless of the option chosen. 

All mechanically stabilized earth backfill used in the structure volume shall 
be free from organic and otherwise deleterious materials and shall conform to 
the following gradation limits as determined by Test Method No. Nev. T206- 
D. 


Sieve Size Percent Passing 
BL ie oe am te lA re at cpt rae il es rl nplraee soe oh Remsen ees tA Wieiedpedh ind rep eds ~ Bm 100 
Fincher TOG ARTY Gn Re ARO es PA RV RR 75-100 
Nii te. Wee Paes Sorat £0 ce nn i el le POE ae 40-75 
ee ee ee Se a wa ute tee yee te RO cae 0-25 


The Plasticity Index (P.I.) as determined by Test Method No. Nev. T212-C 
shall not exceed six (6). 

The foregoing sieve analysis and plasticity index requirements shall apply 
regardless of the source chosen by the Contractor. 

The source of mechanically stabilized earth backfill shall also meet the 
following additional requirements: 


BHGValne wo Reeer Lia? Pee Li TOMA Os eo a Of 5.0 to 10.0 
Rests Vityint..cocoh cenetcte.-sied-abieness-.cth Re LB hepsi. -te 3,000 ohm/cm minimum 
A asa Fa PP EN ol eS ce a RE TSE ST 2 (cea adele. ee a ne, 200 ppm maximum 
ep) eles lee Be 2 Ti ot ieee acy easing llth yp harinanae 0a ek ad aaa ee 1,000 ppm maximum 


Acceptance tests for these requirements shall be performed by the Depart- 
ment. 

These additional source requirements are not to be used as production 
controls (project controls) but as ‘‘Mechanically Stabilized Earth Backfill”’ 
source controls. 

Mechanically stabilized earth backfill may be used from sources not meet- 
ing the above additional source requirements if all metal parts in contact with 
backfill (except reinforcing steel encased in concrete) are cleaned and epoxy 
coated in accordance with the requirements of Section 505 of these specifica- 
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tions. After curing, the coating thickness shall be eighteen (18) mils mini- 
mum. Nuts and bolts need not be coated prior to installation but shall be field 
coated after installation in accordance with Section 505. 

The Contractor shall have the option of epoxy coating the metal parts or 
finding a source for backfill that will meet the requirements. All epoxy coat ag 
will be at the Contractor’s expense. 

Material for the soil reinforcing system shall be furnished and be specified 
by the patentee the Contractor selects. 

The soil reinforcing system shall be fabricated to the dimensions and 
tolerances shown on the approved plans. All soil reinforcing materials shall be 
carefully inspected to insure they are true to size and free from defects that 
may impair their strength and durability. 

Soil reinforcing and attachment devices shall conform to the following: 

(1) Reinforcing Strips. Reinforcing strips shall be hot rolled from bars to 
the required shape and dimensions. Their physical and mechanical properties 
shall conform to ASTM A572 grade 65 (AASHTO M223) or equal. Galvani- 
zation shall conform to the minimum requirements of ASTM A123 (AASHTO 
M111). 

(2) Reinforcing Mesh. The reinforcing mesh shall be shop fabricated of 
cold drawn steel wire conforming to the minimum requirements of ASTM 
A82 and shall be welded into the finished mesh fabric in accordance with 
ASTM A185. Galvanization shall be applied after the mesh is fabricated and 
conform to the minimum requirements ASTM A123. Any damage done to the 
mesh galvanization prior to the installation shall be repaired in an acceptable 
manner and provide a galvanized coating comparable to that provided by 
ASTM A123. 

(3) Tie Strips. The tie strips shall be shop fabricated of a hot rolled steel 
conforming to the minimum requirements of ASTM A570, grade 50 or 
equivalent. Galvanization shall conform to ASTM A123 (AASHTO M111). 

(4) Coil Embed. One (1) inch coil embed shall be fabricated of cold drawn 
steel wire conforming to AISI C1035. It shall be galvanized in accordance 
with ASTM A164 or equal. 

(5) Coil Embed Grease. The cavity of each coil embed shall be com- 
pletely filled with no-oxid type grease or equal. 

(6) Coil Bolt. The one (1) inch diameter coil bolt shall have two (2) inches 
of thread. It shall be cast of 80-55-06 ductile iron conforming to ASTM 
A536. Galvanization shall conform to ASTM A164 or equal. 

(7) Fasteners. Fasteners shall consist of one-half ('/2) inch diameter, hex- 
agonal cap screw bolts and nuts, which are galvanized and conform to the 
requirements of ASTM A325 (AASHTO M164) or equivalent. 

(8) Connector Pins. Connector pins and mat bars for the Reinforced Soil 
Embankment system shall be fabricated from ASTM A36 steel and welded to 
the soil reinforcement mats as shown on the plans. Galvanization shall 
conform to ASTM A123 (AASHTO M111). 

All joint material required by the system chosen shall conform to the 
material and installation requirements of the patentee. 

Concrete for the face panels shall conform to the requirements of Section 
501 of these specifications and shall have a minimum twenty-eight (28) day 
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compressive strength of four thousand (4,000) p.s.i. Panels shall be consid- 
ered acceptable for placement in the wall when the seven (7) day concrete 
strengths exceed eighty-five (85) percent of the twenty-eight (28) day require- 
ment or when compression tests indicate strengths equal to the twenty-eight 
(28) day requirements regardless of curing age. The State shall perform, or 
have performed, all necessary sampling and testing. 

The coil embedments, tie strip guides, or other galvanized devices shall not 
contact or be attached to the panel reinforcing steel. 

The panels shall be cast on a flat area. The concrete in each unit shall be 
placed without interruption and shall be consolidated by the use of an 
approved vibrator, supplemented by such hand-tamping as may be necessary 
to force the concrete into the corners of the forms and prevent the formation of 
stone pockets or cleavage planes. Clear form oil of the same manufacture 
shall be used throughout the casting operation. 

The units shall be cured for a sufficient length of time so that the concrete 
will develop the specified compressive strengths. Any panel pour which does 
not reach specified strength within twenty-eight (28) days shall be rejected. 

Concrete surface for the front face shall have the finish approved by the 
Engineer and for the rear face an unformed surface finish. Rear face of the 
panel shall be roughly screeded to eliminate open pockets of aggregate and 
surface distortions in excess of one-fourth ('/4) inch. 

All units shall be manufactured within the following tolerances: 

All dimensions within three-sixteenths (7/16) inch. 

Angular distortion with regard to the height of the panel shall not exceed 
two-tenths (0.2) inch in five (5) feet. 

Surface defects on formed surfaces measured on a length of five (5) feet not 
more than one-tenth (0.1) inch. 

Acceptance of the concrete face panels with respect to compressive strength 
will be determined on a lot basis. The lot will consist of all production units 
(batches of concrete or panels) produced within a week’s for seven (7) day 
production operation. Production units shall be randomly selected in accord- 
ance with the production day sample sizes of Table A and tested for compres- 
sive strength. Compression tests shall be made on standard six (6) inch by 
twelve (12) inch test specimens prepared in accordance with Test Method No. 
Nev. T428. Compressive strength testing shall be conducted in accordance 
with Test Method No. Nev. T475. 


TABLE A 
Production Day Quantities Sample Size 
EDO CIN Via rOL) pamielS):i4, tie) WARE ONT YS OE Eat Ree OT 
Swot wary ie V2) Wer Vito) 6) ake meee eae mai nMiNenMnMNN TS EN. TT 2 
SOL SO UNV US yh LOO 1 SO spd S ) a ie cat er tsa oan ere 3 
ee MODS( tek UL PANICIS) 28 toll sl ee ONE oes TL Skee SEER 4, Sekt) AY 5 


When standard six (6) inch by twelve (12) inch test specimens are utilized, a 
minimum of four (4) cylinders shall be cast for each production unit sampled. 
Two (2) of these specimens shall be cured in the same manner as the panels 
and tested at seven (7) days. The remaining two (2) cylinders shail be cured in 
accordance with Test Method No. Nev. T428, Section D.1 and tested at 
twenty-eight (28) days. A test result will be the average compressive strength 
of two (2) cylinders. 
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Acceptance of the lot will be made if all acceptance tests in a lot are greater 
than four thousand (4,000) p.s.i. or provided no individual twenty-eight (28) 
day compressive strength test result falls below three thousand six hundred 
(3,600) p.s.i. and the average twenty-eight (28) day compressive strength of 
all test results for the lot equals or exceeds the acceptance limits set forth in 
Table B. 

The acceptance limits of Table B shall also apply to core compressive 
strength tests results. 


TABLE B 
Lot Acceptance Limits 
Number of Lot Average of All Lot Acceptance Tests 
Acceptance Tests Must Equal or Exceed These Limits 
STD iii alee hewitt oh eon rs Del oes Dred APD dn th pet heh AE Se A AES 4000 +0.33R* 
ils Cel iowee eee Leese ena, eee BELLO SLE}. eee Miners SEs ee Bee 2 4000 +0.44R* 
a ee ee ee ae 4000 +0.46R* 


*Range: The difference between the largest and smallest acceptance test result. 


Units shall be subject to rejection because of failure to meet any of the 
requirements specified above. In addition, any or all of the following defects 
shall be sufficient cause for rejection: 

Cracked or severely chipped panels. 

Defects that indicate imperfect moulding. 

Defects indicating honeycombed or open texture concrete. 

The date of manufacture, production lot number, and piece mark shall be 
clearly described on the rear face of each panel. 

All units shall be handled, stored, and shipped in such a manner as to 
eliminate the danger of chipping, cracks, fractures, and excessive bending 
stresses. Panels in storage shall be supported on firm blocking to protect the 
panel connection devices and the exposed exterior finish. 

Prior to completion of the project, the Contractor shall furnish written 
certification to the effect that all materials and manufacture of reinforcing and 
the strips, fasteners, and joints fillers furnished for use on this project were in 
compliance with the applicable portions of these specifications. 

The foundation for the mechanically stabilized earth embankment shall be 
graded as indicated on the plans. Prior to wall construction, the foundation 
shall be compacted to a depth of not less than six (6) inches and to not less 
than ninety-five (95) percent of the maximum density as determined by Test 
Method No. Nev. T101. Test Method No. Nev. T102 or T103 may be used to 
determine the in-place density. Test method to be determined by the Engineer. 
Any foundation soils found to be unsuitable or incapable of sustaining the 
required compaction shall be removed and replaced with mechanically stabi- 
lized earth backfill. 

Any unreinforced concrete leveling footings shall be constructed at the 
panel foundation level. The footing shall be cured a minimum of twelve (12) 
hours before placement of wall panels. 

If a precast concrete leveling course is used it shall be placed below the wall 
panel excavation line. A thin layer of sand or fine native soil may be placed 
beneath the leveling course to provide a smooth and level bearing surface for 
the leveling course. 

Precast concrete panels shall be placed in successive horizontal lifts in the 
sequence shown on the plans as backfill placement proceeds. As backfill 
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material is placed behind a panel, the Contractor may need to provide suitable 
bracing or wedging on the exterior side of the panel to maintain the panel in a 
vertical position. The vertical tolerance and alignment of the wall shall not 
exceed one-half (12) inch in ten (10) feet. All bracing and wedging shall be 
removed at the end of fill placement. 

Mechanically stabilized earth backfill placement shall closely follow the 
erection of each lift of panels. At each soil reinforcement level, backfill shall 
be roughly leveled prior to placing and fastening the soil reinforcement. Soil 
reinforcing shall be placed normal to the wall unless otherwise shown on the 
working drawings. The backfill shall be placed in uniform horizontal layers 
not exceeding eight (8) inches in loose thickness before compaction and shall 
closely follow panel erection. Each layer of backfill shall be moistened as 
necessary and thoroughly compacted to achieve the patentee’s required per- 
centage of maximum density or ninety-five (95) percent of maximum density, 
whichever is greater, as determined by Test Method No. Nev. T101. Test 
Method No. Nev. T102 or T103 may be used to determine the in-place 
density. The test method shall be determined by the Engineer. In general, the 
wall erection and backfill placement shall be in accordance with the require- 
ments of the patentee. 

Backfill shall be placed in such a manner as to avoid any damage or 
disturbance of the wall materials or misalignment of the facing panels. Any 
wall materials which become damaged during backfill placement shall be 
removed and replaced at the Contractor’s expense. Any misalignment or 
distortion of the wall facing panels due to placement of backfill outside the 
limits of this specification shall be corrected by the Contractor at his expense. 


METHOD OF MEASUREMENT 


6400.04.01 Measurement. The quantity of ‘“‘Masonry Retaining Wall’’ 
to be measured for payment shall be the actual number of square feet of 
masonry block wall placed in the completed and accepted work, measured 
along the face of the wall, and such measurement shall be limited to the 
masonry block portion placed above the top of the footing. The block facing 
and dovetail anchor system on concrete walls are to be measured as “‘Masonry 
Retaining Wall.’’ 

All concrete in footings for masonry retaining wall shall be measured and 
paid for as “‘Class A or Class AA Concrete’’ of the type required in 
accordance with Section 502 of these specifications. 

All reinforcement in footings and masonry block walls shall be measured 
and paid for as ‘“‘Reinforcing Steel’’ in accordance with Section 505 of these 
specifications. 

All structure excavation and granular backfill for masonry walls will be 
measured and paid for as “‘Structure Excavation’’ or ‘“*Granular Backfill,’ as 
the case may be, in accordance with Section 206 or 207 of these specifica- 
tions. 

The quantity of ‘“‘Mechanically Stabilized Earth Wall’’ to be measured for 
payment will be the number of square feet of the completed wall measured on 
the exterior face of the wall from the top of footing to the top of panel or 
coping. 
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The quantity of ‘‘Mechanically Stabilized Earth Backfill”? will be measured 
for payment by the cubic yard. Backfill limits will be as shown on the 
approved plans for the option shown. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


640.05.01 Payment. Masonry block walls, measured as_ provided 
above, shall be paid for at the contract unit price bid per square foot for 
‘*Masonry Retaining Wall,’ which price shall be considered full compensa- 
tion for all concrete block, mortar, and grout as well as for furnishing all 
labor, materials, tools, supplies, equipment, and incidentals necessary to 
erect the block walls above the footings as shown on the plans, as herein 
specified, and as directed by the Engineer. 

The contract unit price bid per square foot for ‘‘Masonry Retaining Wall”’ 
shall also include furnishing and installing the sash blocks and PVC pre- 
molded joint filler and for cutting the masonry blocks for the bond beams. 

Also included in the contract unit price bid per square foot for “‘Masonry 
Retaining Wall’’ is the cost of the block facing and the dovetail anchor system. 

, Mechanically Stabilized Earth Wall”’ shall be paid for at the contract unit 
price bid per square foot which price shall be full compensation for all costs 
assessed to the Contractor for the option shown and for erecting all panels, 
installing joint fillers and reinforcing strips, and for all labor, materials, 
supplies, tools, equipment, and incidentals necessary to complete the work. It 
shall also include all concrete, reinforcing steel, and all work involved for the 
footing and coping. The contract unit price bid does not include roadway and 
structure excavation which are paid for as separate bid items in accordance 
with the limits as shown on the plans. 

**Mechanically Stabilized Earth Backfill’ shall be paid for at the contract 
unit price bid per cubic yard which price shall be considered full compensa- 
tion for furnishing, hauling, placing, and compacting the material complete in 
place in the accepted work. 

All payments will be made in accordance with subsection 109.02, “‘Scope 


of Payment.” 
Payment will be made under: 

Pay Item Pay Unit 
Masonry, Retaining Wall 26.0. Sil see cat ea ee ke ee eee een we ve. Se Square Foot 
Mechanically Stabilized Earth Walll. viAOlR0) safe Sere ee TE Sa es Square Foot 
Mechanically Stabilized’ Barth Backfill he eng eerie Soe ee Cubic Yard 
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WATERPROOFING AND DAMPPROOFING 


DESCRIPTION 


646.01.01 General. This work shall consist of furnishing and applying 
membrane waterproofing or dampproofing to the surface of the concrete as 
shown on the plans and as specified in these specifications. Membrane 
waterproofing consists of a coating of primer and a firmly bonded membrane 
composed of two (2) layers of saturated glass fabric and three (3) moppings of 
waterproofing asphalt. Dampproofing consists of a coating of primer and two 
(2) moppings of waterproofing asphalt. This work does not include bridge 
deck waterproofing and when such work is required, it shall be accomplished 
in accordance with the requirements contained in Section 647, “‘Bridge Deck 
Waterproofing.”’ 


MATERIALS 


646.02.01 General. Waterproofing asphalt shall conform to the specifi- 
cations of ASTM Designation D449, Type A for below ground and Type B for 
above ground, except that the ductility for Type B shall be five (5) minimum. 
The provisions in said D449 relating to felt, asbestos felt, and cotton fabrics 
shall not apply. 

Primer for use with asphalt in waterproofing below and above ground level 
shall conform to the specifications of ASTM Designation D41. 

Fabric shall conform to the specifications of ASTM Designation D1668 for 
bituminous glass fabric treated with asphalt. 


CONSTRUCTION 


646.03.01 General. All concrete surfaces which are to be waterproofed 
shall be reasonably smooth and free from holes and projections which might 
puncture the membrane. The surface to be waterproofed or dampproofed shall 
be dry and shall be thoroughly cleaned of dust and loose materials. 

No primer or asphalt shall be applied in wet weather, nor when the 
temperature is below sixty-five (65) degrees Fahrenheit, without authorization 
in writing from the Engineer. 

The primer shall be applied to the surface and allowed to dry before the first 
coat of asphalt is applied. 

The waterproofing asphalt shall be applied at a temperature of not less than 
three hundred (300) degrees Fahrenheit, nor more than three hundred fifty 
(350) degrees Fahrenheit. 


646.03.02 Membrane Waterproofing. Membrane waterproofing shall 
not be applied to any surface until the Contractor is prepared to follow its 
application with the placing of the backfill within a sufficiently short time that 
the waterproofing will not be damaged as a result of exposure to weathering. 
Any waterproofing membrane which loses its bond with the concrete shall be 
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removed and replaced with new membrane waterproofing by the Contractor at 
his expense. 

Beginning at the low point of the surface to be waterproofed, the water- 
proofing asphalt shall be thoroughly mopped onto the surface. A strip of 
fabric of one-half ('/2) the width of the roll shall be rolled onto the hot asphalt 
immediately and carefully pressed into place so as to eliminate all air bubbles 
and obtain close conformity with the surface. This strip and an adjacent 
section of the surface of a width equal to slightly more than one-half ('/2) the 
width of the fabric being used, shall then be mopped with hot asphalt and a 
full width of the fabric shall be rolled into this, completely covering the first 
strip, and shall be pressed into place as before. This second strip and an 
adjacent section of the concrete surface shall than be mopped with hot asphalt 
and the third strip of fabric shingled on so as to lap the first strip by not less 
than two (2) inches. This process shall be continued until the entire surface is 
covered, each strip of fabric lapping at least two (2) inches over the last strip 
but one (1). The entire surface shall then be mopped with hot asphalt. Special 
care shall be taken at all laps to see that they are thoroughly sealed down. 

The work shall be so regulated that at the close of the day’s work the final 
mopping of asphalt shall have been applied to all the fabric in place. 


646.03.03  Dampproofing. The waterproofing asphalt shall be thor- 
oughly mopped onto the surface to be dampproofed. When the first mopping 
of asphalt has set sufficiently, the entire surface shall then be mopped with the 
second coating of hot asphalt. Special care shall be taken to see that there are 
no skips in the coatings and that all surfaces are thoroughly covered. 


METHOD OF MEASUREMENT 


646.04.01 Measurement. The quantities of membrane waterproofing or 
dampproofing placed as shown on the plans or directed by the Engineer will 
be determined by the square yard from measurement of the area covered by 
the membrane waterproofing or dampproofing. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.’ 


BASIS OF PAYMENT 


646.05.01 Payment. The quantity of membrane waterproofing or damp- 
proofing measured as provided above, shall be paid for at the contract unit 
price bid per square yard for “‘Membrane Waterproofing’ or ‘‘Dampproof- 
ing,’ which payment shall be full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals, and for doing all the work 
involved in applying the waterproofing membrane or dampproofing, complete 
in place, as shown on the plans and as specified. 

All payments will be made in accordance with subsection 109.02, ‘‘Scope 
of Payment.”’ 

Payment will be made under: 


Pay Item Pay Unit 
Membrane-Waterproofingiy-c 3.5 tlisont oo beet ely cel ee. bie en toee Square Yard 
PYBTDT OCT a sap pea ee a ata Re Square Yard 


SECTION 647 


BRIDGE DECK WATERPROOFING 


DESCRIPTION 


647.01.01 General. This work shall consist of cleaning existing con- 
crete bridge decks of all dirt, dust, loose aggregate or concrete, grease, oil, 
residual asphalt and road tars and curing compounds, and furnishing and 
applying a waterproofing membrane to the surface of bridge decks, as shown 
on the plans and-as speciffed“in-these-Specifications. The membrane shall 
consist either of a laminate or plasticized coal tar, a reinforced modified 
asphalt membrane, or a single-component, hot applied, elastomeric polyvinyl 
chloride coal tar. 


MATERIALS 


647.02.01 General. (a) Prefabricated Coal Tar Membrane. Coal tar 
membrane, primer, and mastic shall conform to the following: 

1. The membrane shall be a laminate of synthetic resin reinforced coal 
tar and a nonwoven synthetic fibrous mat. Membrane shall be supplied in rolls 
not over five (5) feet in width nor six hundred (600) feet in length. 

2. Thickness of membrane shall be seventy (70) mils plus or minus five 
(5) mils. 

3. Flexibility—The membrane shall pass one (1) inch mandrel bent test 
at zero (0) degree to ten (10) degrees F. when tested in accordance with 
ASTM D146. 

4. Softening point of tar used in membrane shall not be less than two 
hundred thirty (230) degrees F. when tested as specified in ASTM D36. 

5. The tensile strength of the membrane when tested in accordance with 
ASTM D882 shall be as follows: 

Method A, one (1) inch wide strip speed of pull two (2) inches per 
minute. 

At zero (0) degree F., an average of three (3) samples pulled longitudi- 
nally one thousand five hundred (1,500) p.s.i. minimum. 

At forty (40) degrees F., an average of three (3) samples pulled longitudi- 
nally nine hundred (900) p.s.i. minimum. 

At one hundred twenty (120) degrees F., an average of three (3) samples 
pulled longitudinally four hundred (400) p.s.i. minimum. 

At zero (0) degree F., an average of three (3) samples pulled transversely 
one thousand four hundred (1,400) p.s.i. minimum. 

At forty (40) degrees F., an average of three (3) samples pulled trans- 
versely seven hundred (700) p.s.i. minimum. 

At one hundred twenty (120) degrees F., an average of three (3) samples 
pulled transversely three hundred (300) p.s.i. minimum. 

6. Elongation—The elongation of the membrane when tested as speci- 
fied in ASTM D882 shall be as follows: 

Method A, one (1) inch wide strip speed of pull two (2) inches per 
minute. 
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At zero (0) degree F., an average of three (3) samples pulled longitudi- 
nally thirty (30) percent elongation minimum. 

At forty (40) degrees F., an average of three (3) samples pulled longitudi- 
nally forty (40) percent elongation minimum. 

At one hundred twenty (120) degrees F., an average of three (3) samples 
pulled longitudinally fifty (50) percent elongation minimum. 

At zero (0) degree F., an average of three (3) samples pulled transversely 
twenty-five (25) percent elongation minimum. 

At forty (40) degrees F., an average of three (3) samples pulled trans- 
versely thirty (30) percent elongation minimum. 

At one hundred twenty (120) degrees F., an average of three (3) samples 
pulled transversely thirty-five (35) percent elongation minimum. 

7. Water Penetration—Water penetration of the membrane shall be zero 
(0) when tested under a hydrostatic head of one (1) meter for twenty-four (24) 
hours in accordance with ASTM D583, Method 3. 

8. Density—The material shall weigh no less than forty-five one- 
hundredths (0.45) pounds per sq. ft. 

9. Mastic shall be as recommended by the manufacturer of the mem- 
brane. 

10. Primer shall be as recommended by the manufacturer of the mem- 
brane. 

(b) Reinforced rubberized asphalt membrane. Membrane shall be com- 
posed of a layer of rubberized asphalt laminated to a synthetic puncture 
resistant reinforcing mesh. The membrane is to be supplied in rolls inter- 
wound with a special release paper to protect the adhesive surface until ready 
for use. The membrane shall conform to the following specifications: 

1. Total membrane thickness shall be a minimum of sixty-five (65) mils. 

2. Membrane tensile strength’ shall be fifty (50) lbs. per inch minimum 
when tested in accordance with ASTM D882’ and the elongation at break” 
tested as specified in ASTM D882’ shall be fifteen (15) percent’ minimum. 

3. Peel adhesion to primed concrete shall not be less than five (5) Ibs. 
per inch of width when tested as specified in Fed. TT-S-00227. 

4. Low temperature pliability when tested in accordance with ASTM 
D146, bent one hundred eighty (180) degrees around a one-fourth ('/4) inch 
mandrel at minus twenty-five (25) degrees F., shall have no cracks in the 
rubberized asphalt or reinforcement. 

5. Softening point of the rubberized asphalt when tested in accordance 
with AASHTO T53 shall be one hundred sixty-five (165) degrees F. mini- 
mum. 

6. Water absorption of the membrane after three (3) days water immer- 
sion at room temperature shall not be more than two (2) percent when tested 
in accordance with ASTM D1228. 


Breaking fac factor in machine direction. 

*Method A, one (1) inch wide strip with four (4) inches initial grip separation and four (4) 
inch gage length at two (2) inches per minute. Average five (5) samples. 

iin machine direction. 

*At seventy-three and four-tenths (73.4) degrees F. plus or minus three and six-tenths (3.6) 
degrees F. 
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(c) Single-component, hot applied, elastomeric polyvinyl chloride coal tar 
shall be applied to the deck and face of the curb as a liquid coating with 
asphalt roll roofing sheet, forty (40) pound grade conforming to ASTM D224, 
free of mica, talc, or dust laid over the hot liquid membrane. Applications 
shall be by squeegee. 

The liquid membrane shall conform to the following specifications: 


Property Specification Requirement 

Penetratione itr fe a) Sei 120 cm. max. after 48 hour dur.* 

BloWeat. be ef bet tee) seh No flow after 72 hours at 158° F. (70° C.).* 

huts A, Raa Panes San wane” Pass 3 cycles at 0° F. (—17° C.).* 

CTT ohio er ae RRR Le. Pe EN 60% min. after 48 hours at 77° F. (25° C.).* 

Len Gy oy gl halle nace ruaenndcte Nearest te 57-26 500% min. at '2 in./min. at 77° F. (1.27cm./min. at 25° 
Cap 4 

Blexibilitye crisis igre os. sieht ed Shall not crack when bent over a | in. (2.5 cm.) mandrel 
at O° F. (—17° C.). 

Wartiiesal Weathering ig so tee ects Shall not flow, show tackiness, presence of an oil-like 


film, reversion to a mastic-like substance, formation of 
blisters on the surface, form internal voids, surface 
cracking or crazing, hardening, or loss of resilient 
rubber-like properties after 160 hours exposure. *** 


TT 251) ere Cae Ne ERR Install in a single coat minimum 90 mils (0.23 cm.) thick. 

BFR te OMNES ILE Black 

Chenitear nesistances so 0  ee Material must be impervious to deicing chemicals and 
salt. 

ReféreneGouamn «gel ol pars hay | eee eee *ASTM D1190, D1191 


**California Water Resources Board Method CL-2 
***Federal Specifications SS-S-200D 


(d) Reinforced Polymer Modified Asphalt Membrane. Membrane shall 
consist of a prefabricated reinforced laminate consisting of an impregnated 
fiberglass mesh sandwiched between layers of a polymer modified bitumen 
with a top surface of polyester film. The membrane is manufactured with a 
paper release winder, wound in rolls four (4) feet wide by fifty (50) feet long. 
The membrane shall conform to the following requirements: 


Color: Black. 

Thickness: Seventy-five (75) mils plus or minus five (5) mils. 

Permeance (Water Vapor Transmission): One one-hundredth (0.01) perms. ASTM E-96, 
Method B. 

Softening Point: Ring and Ball two hundred twenty-five (225) degrees F. minimum. ASTM 
D36. 

Needle Penetration: Thirty (30) minimum at seventy-seven (77) degrees F., five (5) sec. at 
one hundred (100) g. ASTM D5. 

Weight Per Square Yard: Three and one-tenth (3.1) to three and seven-tenths (3.7) Ibs. 


The Contractor shall furnish the Engineer with a Certificate of Compliance 
executed by the manufacturer of the bridge deck waterproofing material. Such 
certificate shall attest that the primer and membrane as produced in the usual 
course of the manufacturer’s trade, conforms to the requirements of these 
specifications. 


CONSTRUCTION 


647.03.01 General. Concrete bridge deck and curb shall be swept free 
of loose material and any foreign matter removed such as loose aggregate, 


21 
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dust, grease, or residual asphalt. Any material that is not compatible with the 
waterproofing material to be used shall be removed prior to placing the 
waterproofing. All sharp protrusions which would, in the Engineer’s opinion, 
puncture the membrane shall be removed from the surface. Sharp corners to 
be covered may be rounded (outside) and chamfered (inside). Portland cement 
concrete or mortar shall be used to make chamfers. 

If Type C waterproofing is used, any new concrete curing compound shall 
be removed from the surface by light sandblasting. 

Should the manufacturer require a primer, the primer shall be of the type 
and shall be applied at the rate recommended by said manufacturer. 

No primer or membrane shall be applied in wet weather, nor when the 
ambient temperature is below forty (40) degrees F., without authorization in 
writing from the Engineer. 

Placement of any type membrane shall always commence on the low side of 
the bridge deck and proceed across the deck to the high side or to the crown if 
applicable. 

In the event placement of membrane is partially complete and wet weather 
occurs, all exposed edges shall be sealed with a bead of mastic. Paving shall 
not be started until the membrane surface is dry. 

It is especially important to avoid puddling of the primer, or excessively 
thick applications. The primer shall dry “‘tack-free’’ before applying the 
membrane. The drying time will vary dependent on weather conditions; 
normally thirty (30) minutes to two (2) hours is sufficient. Under normal 
conditions, twelve (12) hours is the maximum allowable drying time; after 
which the surface should be reprimed. Shorter maximum drying times may be 
considered in dusty areas, or in any case where the deck is subject to 
accumulation of dust or dirt. If the surface of the primer was dry before 
becoming contaminated, it may be blown or swept clean to assure adhesion of 
the membrane. . 

The Contractor shall take all necessary precautions to avoid discoloration or 
staining of any bridge surfaces which will remain exposed upon completion of 
the project. Any such surfaces which become discolored or stained shall be 
thoroughly cleaned at the Contractor’s expense as directed by the Engineer. 

The prefabricated membrane shall be supplied in rolls interwound with a 
special paper or release film. This paper or release film shall be left in place 
during application and until the overlay of plantmix is applied. The prefabri- 
cated membrane may be mechanically applied with equipment designed 
specifically for this application and which will handle membrane in maximum 
widths of five (5) feet and maximum length of six hundred (600) feet. The 
membrane, applied with this equipment, shall be applied to the primed 
surface with sufficient pressure to insure proper placement with a minimum 
overlap of three (3) inches and without wrinkles. The prefabricated membrane 
strip shall be rolled immediately behind the laydown procedure with a roller 
weighing not less than one hundred (100) pounds. The membrane shall be 
placed in a manner by which a “‘shingling’’ effect will be achieved thereby 
allowing any accumulation of water to drain toward the curb areas where the 
deck drains are located. However, membrane shall be applied using careful 
practices as recommended by the manufacturer and as approved by the 
Engineer. 
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A permanent protective cover shall be applied to the completed Type A, 
Type C, or Type D membrane prior to placing plantmix bituminous surface 
thereon. The cover shall consist of forty (40) lb. felt, fiberboard, or other 
material giving equal or better protection as approved by the Engineer. A 
protective cover shall not be required for Type B membrane. 

The approved permanent covering shall be placed over the Type A, Type C, 
or Type D membrane within the time recommended by the manufacturer and 
such recommendation shall be in writing to the Engineer; however, in any 
case the membrane shall be covered prior to any temporary suspension of the 
work unless otherwise approved in writing by the Engineer. 

Once the membrane and the permanent protective cover have been installed 
and until the plantmix bituminous surface overlay has been placed full depth 
over the membrane, vehicular traffic (other than that necessary to place the 
overlay on that deck) will not be permitted thereon, unless otherwise permit- 
ted in writing by the Engineer. 

The plantmix overlay shall be at temperatures over two hundred seventy- 
five (275) degrees F., but less than three hundred twenty-five (325) degrees 
F., unless otherwise specified. 

Placement of the plantmix overlay shall always commence on the low side 
of the bridge deck and proceed across the deck to the high side or to the crown 
if applicable. 

Hauling vehicles shall dump into the paver and the paver shall not be placed 
in motion until the hauling vehicle has pulled away. Pushing of hauling 
vehicles with the paver or contact between the hauling vehicle and the paver 
when the paver is in motion shall not be permitted. 

The Contractor shall take every precaution necessary to prevent damage to 
the prefabricated membrane when placing the overlay of plantmix, only 
rubber tired or flat rubber tracked overlay paving equipment will be permit- 
ted. Tires or tracks shall not be permitted to run on longitudinal seams of any 
type membrane or protective covering. Any damage caused by the Contrac- 
tor’s equipment shall be repaired or replaced to the satisfaction of the 
Engineer, at the Contractor’s expense. 

Bituminous surfacing or an approved temporary covering shall be placed 
over the membrane within the time recommended by the manufacturer. Both 
the time within which the membrane must be covered and the type of 
temporary covering shall be as approved by the manufacturer and such 
approval shall be in writing to the Engineer; however, in any case the 
membrane shall be covered prior to any temporary suspension of the work 
unless otherwise approved in writing by the Engineer. 

When Type B membrane is used the following additional instructions shall 
be followed: 

The membrane shall be applied by removing the release sheet as the 
membrane is unrolled with the tacky surface in contact with concrete surface. 
The membrane shall be laid in the direction opposite the direction of paving to 
assure that the end laps are formed in the direction of paving. End laps shall 
be staggered. Edges and ends of the membrane shall be overlapped a mini- 
mum of two and one-half (2!/2) inches. 

This membrane shall be laid carefully to assure uniform laps and to 
minimize wrinkles and fishmouths. In addition the membrane shall be laid 
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from the low point to the high point in shingle fashion. The membrane must 
be terminated at the curb or barrier with a three-eighths (/s) inch bead of 
mastic trowelled to thickness of one-eighth ('/s) inch and laid as close as 
possible to the curb or barrier. 

Because the membrane has its own built-in flexible protection layer, no 
protection cover will be used with Type B membrane. This is of prime 
importance in order to assure the best possible bond of asphalt to the 
membrane. 

When Type C membrane is used the following additional instructions shall 
be followed: 

(a) Hot membrane shall be applied to the prepared surfaces at a rate to yield 
a minimum of ninety (90) mils thickness. Application temperature of the 
liquid membrane shall be a minimum of two hundred fifty (250) degrees F. to 
two hundred ninety (290) degrees F. Application temperature, equipment, and 
procedures recommended by the membrane manufacturer shall be strictly 
adhered to. The membrane after cooling shall exhibit no surface blisters, 
crazing, or cracking. 

(b) Immediately following application and before it cools, the membrane 
shall be covered with forty (40) lb. grade asphalt roll roofing, conforming to 
ASTM D224. Roofing shall be laid parallel to the centerline of the bridge 
roadway unless otherwise approved by the Engineer. The roofing strips shall 
be butt jointed. The entire roofing application shall be free of wrinkles, 
bubbles, and other placement defects. Wrinkles and fishmouths shall be slit 
and repaired. 

(c) Following the placement of the roofing, a bead of the hot membrane 
shall be run along the cove where the curb meets the roofing material. The 
bead shall fill the void preventing water from entering between the roofing and 
the membrane. 

(d) The plantmix overlay shall be at a maximum temperature of two 
hundred sixty-five (265) degrees F. at laydown and at a minimum temperature 
of two hundred thirty-five (235) degrees F. at compaction. 

When Type D membrane is used the following additional instructions shall 
be followed: 

The membrane shall not be applied during wet weather conditions, nor 
when the deck and ambient air temperatures are below fifty (50) degrees F. 
The primer may be applied at a temperature not lower than forty (40) degrees 
F. Application at a lower temperature may be approved by the Engineer 
provided adequate heating equipment is used to warm the membrane to a 
satisfactory condition. 

The membrane shall be applied with the sticky side down after removing the 
release paper during the unrolling process. The membrane may be moved 
about on the primed deck after unrolling to position it correctly. Each roll 
shall be applied to cover the exposed tacky edge of the adjoining roll to form a 
water tight seal, and should overlap the end of the preceding roll by at least 
four (4) inches. The membrane shall be positioned at the curb and at 
expansion dams and joints as specified by the Engineer. 

A block wax applicator, a squeegee, or a tool similar to a squeegee with a 
soft facing such as carpet, or a hand roller, preferably a multiple segment 
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rubber tired one, shall be used to force the membrane into firm contact with 
the primed deck, to eliminate wrinkles and to prevent entrapped air. Succes- 
sive rolls shall be overlapped to achieve a shingling effect over crowned or 
sloped decks. 

When rolls are overlapped at the end the top surface of the bottom layer 
shall be heated with a propane torch to melt the polyester film and fuse to the 
underside of the top layer. This heat fusion method shall also be used to bond 
the membrane to the primed curb or joint surfaces by pressing or rolling the 
heated membrane into firm contact with the primed surface. Any torn or cut 
areas or narrow overlaps shall be patched by the heat fusion method, overlap- 
ping a minimum of four (4) inches. 

The membrane shall be cut and molded around irregular contours such as 
drains or vents, using the torch where necessary to aid conformance and to 
fuse the membrane to the primed surface where appropriate. 

After the membrane has been in place for several hours blisters or bubbles 
may develop under the membrane. These blisters are primarily caused by 
outgassing of the concrete, but contributory factors are improperly dried or 
cured concrete, insufficiently dried or skinned over primer and entrapped air. 
The blisters are larger and more numerous at high temperatures, and may 
disappear completely at lower temperatures such as may occur overnight. 
Larger blisters shall be deflated by puncturing with a slender blade or a 
pointed instrument like an ice pick, taking care to puncture in a horizontal 
direction parallel to the deck so the puncture will be self sealing. 

Rubber tired vehicles, including pavers, may be driven or operated on the 
membrane covered surface provided care is taken to avoid sudden starts, 
stops, or turns. The membrane shall be cleaned of any contamination which 
may have accumulated prior to paving. 

The asphalt shall be between two hundred ninety (290) degrees F. and three 
hundred forty (340) degrees F. at the time of application, and shall be 
compacted according to applicable specifications. 


METHOD OF MEASUREMENT 


647.04.01 Measurement. The quantities of bridge deck waterproofing 
placed as shown on the plans and as required by these specifications will be 
determined by the square foot from measurement of the area covered. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


647.05.01 Payment. The quantity of waterproofing, measured as pro- 
vided above, shall be paid for at the contract unit price bid per square foot for 
‘‘Bridge Deck Waterproofing,’ which payment shall be full compensation for 
furnishing all labor, materials, tools, equipment, and incidentals, and for 
doing all the work involved in cleaning and preparing the surface to be sealed, 
including Portland cement concrete or mortar, applying the waterproofing, 
complete in place, as shown on the plans and as specified in these specifica- 
tions, and as directed by the Engineer. 
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All payments will be made in accordance with subsection 109.02, “‘Scope 
of Payment.”’ 

Payment will be made under: 

Pay Item Pay Unit 
ESTIGROMLICCR WV UCT DT OOIIT eetegetrcers coectea eter cater ant eee feet adt ne ere ees ee eee, Square Foot 
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PNEUMATICALLY PLACED CONCRETE MORTAR 


DESCRIPTION 


660.01.01 General. This work shall consist of lining ditches and chan- 
nels, slope paving and constructing warped sections, and other similar fea- 
tures with mortar pneumatically placed in accordance with the plans, these 
specifications, and the special provisions. 

Pneumatically placed mortar shall consist of either dry mixed fine aggregate 
and Portland cement applied by a suitable mechanism, to which mixture the 
water is added immediately previous to its expulsion from the nozzle, or 
mortar premixed by mechanical methods and pneumatically applied through a 
nozzle onto the prepared foundation. 


MATERIALS 


660.02.01 General. The materials used shall be those prescribed for the 
several items which constitute the finished work and shall conform with all the 
requirements for such materials as set forth in this specification and in 
Division III, ‘‘Material Details.’’ 

The dry mixture shall consist of one (1) part Portland cement to not more 
than four (4) parts sand, thoroughly mixed in a dry state. Measurement may 
be either by volume or weight. Before placing the proportioned materials in 
the hopper of the application gun, all lumps three-eighths (7/8) inch or over 
shali be removed by screening. 

The premixed mortar shall contain not less than six hundred ten (610) 
pounds of Portland cement per cubic yard, fine aggregate, and water. A 
maximum of thirty (30) percent pea gravel may be substituted for fine 
aggregate. The maximum size of pea gravel shall be such that one hundred 
(100) percent passes the one-half ('/2) inch screen and at least ninety (90) 
percent passes the three-eighths (?/s) inch screen. 

Admixtures may be used with the premixed mortar as provided in Section 
501 of these specifications. 

Reinforcement for ditch lining and slope paving shall be of the sizes shown 
on the plans, and shall conform to the requirements of Section 505 of these 
specifications. 

Header boards consisting of two (2) inches by four (4) inches redwood 
lumber furnished and placed in the concrete slope paving shall be as shown on 
the plans. Lumber used in the construction of header boards shall be commer- 
cial grade heart redwood, S4S. 

Nails used in construction of header boards shall be commercial quality 
galvanized nails. 

When required, concrete mortar for slope paving shall have an integral 
color pigment added. The color pigment shall consist of a synthetic mineral 
oxide specifically manufactured for coloring concrete. The integral concrete 
coloring shall be obtained by mixing the pigment material with the Portland 
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cement, aggregates, and water in a sequence and by methods that will result in 
a uniform mixture. 

The color of the finished slope paving surfaces shall conform to Federal 
Standard Color No. 30324 as shown in Table II of Federal Standard No. 595a 
or to such other color specified in the special provisions or shown on the 
plans. The color shall conform to the referee color except that minor devia- 
tions in color and tint representative of the method of mixing and applying the 
slope paving will be acceptable. 

The Engineer shall be the sole judge of compliance of the test panel 
construction with the texture and color requirements of these specifications 
and for conformance to the required color. 


CONSTRUCTION 


660.03.01 Preparation of Foundation. The subgrade for paved ditches 
and slope paving shall be formed by excavating to the required depth below 
the prepared finish surface grade in accordance with dimensions and design 
indicated on the plans or as directed by the Engineer. 

The subgrade shall be thoroughly compacted. Any soft, spongy, or other 
unsuitable material shall be removed to such depth as directed and backfilled 
with suitable material and thoroughly compacted. Water shall be sprinkled on 
the subgrade during compaction and the subgrade shall be sufficiently moist 
prior to placing concrete mortar to prevent absorption. 


660.03.02 Placing. When a color pigment is required, prior to placing 
slope paving for use in the work, the Contractor shall construct sufficient test 
panels to assure the Engineer that the proper color has been obtained and the 
final panel shall be at least four (4) feet by six (6) feet in size. The panels shall 
be constructed at the construction site and shall be placed by a method to be 
used in placing slope pavement. 

The Engineer shall be the sole judge of compliance of the test panel 
construction with the requirement of these specifications. 

Header boards shall be installed to conform to the grades of the slope 
paving, to the dimensions, spaces, and layout shown on the plans. 

Header boards shall be held in position with stakes of suitable size and 
length as shown on the plans. 

A constant pressure of not less than forty-five (45) pounds per square inch 
shall be maintained in the placing machine where the hose length is one 
hundred (100) feet or less and the pressure shall be increased at least five (5) 
pounds for each additional fifty (50) feet of hose or fraction thereof. 

Water used for hydration at the nozzle shall be maintained at a uniform 
pressure, which shall not be less than fifteen (15) pounds per square inch 
greater than the air pressure at the machine. 


The nozzle shall be held at such distance and in such position that the 
flowing steam of material will impinge, as nearly as possible, at right angles 
to the surface being covered. Any deposits of loose sand shall be cut out. 

The Contractor shall do this work only with experienced personnel. 

Materials that have been mixed for more than forty-five (45) minutes and 


[ 602 ] 


PNEUMATICALLY PLACED CONCRETE MORTAR 660 


have not been incorporated in the work shall not be used, unless otherwise 
permitted by the Engineer. 

Mortar shall not be placed against frosted or frozen surface. If mortar is 
placed during cold weather it shall be heated and protected during placing and 
curing as set forth in Section 501, except mortar shall be maintained at a 
temperature of not less than fifty (50) degrees Fahrenheit for seventy-two (72) 
hours after placing and at not less than forty (40) degrees Fahrenheit for an 
additional four (4) days. 

The ditch lining and slope paving shall be constructed without expansion 
joints. Suitable forms shall be used where necessary to insure a full dimension 
as shown on the plans at the perimeter of the lining. 

Reinforcement shall be placed so as to be in the approximate center of the 
pneumatically placed concrete mortar. All joints shall be lapped six (6) inches 
and run continuously throughout paving or between headers. 

After the work is completed, the Contractor shall remove all debris from 
the work. 


660.03.03 Finishing. After the mortar has been placed as nearly as 
practicable to the required depth, the surface shall be checked with a straight- 
edge, and any low spots or depressions shall be brought up to proper grade by 
placing additional mortar in such a manner that the finished surface will be 
reasonably smooth and uniform for the type of work involved. 

Loose areas of air-blown mortar shall be removed and replaced by the 
Contractor at his expense. 

The surface finish of the exposed slope paving shall be the equivalent of a 
wood float finish. 

Immediately after completion, the surface shall be covered with wet burlap 
or wet cotton mats and these kept wet for at least seventy-two (72) hours. 
When approved by the Engineer, mortar may be cured by the use of water- 
proof paper or by means of a liquid membrane, all conforming to the 
requirements as set forth in Section 702 of these specifications. 


METHOD OF MEASUREMENT 


660.04.01 Measurement. Pneumatically placed concrete mortar will be 
measured in square yards of the actual surface covered to the depth shown on 
the plans. 

All measurements will be made in accordance with subsection 109.01, 
‘‘Measurement of Quantities.”’ 


BASIS OF PAYMENT 


660.05.01 Payment. The quantity, measured as provided above, will be 
paid for at the contract unit price bid per square yard for *‘Pneumatically 
Placed Concrete Mortar (....-inch depth),’’ which payment shall be full com- 
pensation for excavation, backfill, furnishing and installing redwood headers, 
color pigment, and mortar, and all labor, tools, equipment, and incidentals, 
and for doing all the work involved in placing the pneumatically placed 
mortar (including subgrade preparation forms and curing), complete in place, 
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as shown on the plans, and as specified herein, and as directed by the 
Engineer. 

Reinforcement shall be measured and paid for as specified in Section 505 of 
these specifications. 

Note: If the Contractor elects to place the slope paving by other methods 
approved by the Engineer, the method of measurement and basis of payment 
will not be changed. 

All payments will be made in accordance with subsection 109.02, “‘Scope 


of Payment.”’ 

Payment will be made under: 

Pay Item Pay Unit 
Pneumatically Placed Concrete Mortar (....-inch depth) ...---------aeteeeceseseccssstseeeccennseeeeeeee Square Yard 
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DIVISION Il 


MATERIALS DETAILS 


SECTION 701 


PORTLAND CEMENT 


SCOPE 


701.01.01 Materials Covered. This specification covers the types of 
Portland cement and the type of blended cement required under pertinent 
sections of these specifications. Unless otherwise provided, Type II ‘‘low 
alkali’? cement or Type IP ‘*blended’’ cement shall be used for all Portland 
cement concrete, mortar, cement treated base, and cement treated subgrade. 


PHYSICAL PROPERTIES AND TESTS 


701.03.01 Requirements. Type II “‘low alkali,’ Type III “‘high early,”’ 
and Type V ‘‘sulphate resistant’’ cements shall conform to the requirements of 
ASTM Designation C150 except as hereinafter provided. 

Type IP “‘blended’’ cement shall conform to the requirements of ASTM 
Designation C595 except as hereinafter provided: 

(a) The pozzolan used shall conform to the requirements of subsection 
702.03.08 of these specifications. 

(b) The pozzolan constituent shall be limited to a maximum of twenty (20) 
percent, by weight. 

Additionally, Type II ‘“‘low alkali,’ Type III ‘“‘high early,’ Type V 
‘sulphate resistant,’ and Type IP “‘blended’’ cements shall conform to the 
following requirements: 

The cement shall not contain more than six-tenths (0.6) percent by weight 
of alkalies calculated as Na,O plus 0.658 K,O when determined by flame 
photometry, using the direct intensity method in the specifications of ASTM 
Designation C114. Additionally, Type IP “‘blended’’ cement which exceeds 
the allowable alkali content may be used if mortar bars made and tested in 
accordance with ASTM Designation C227, using the proposed cement and a 
selected highly alkali-reactive aggregate, show no more than five one- 
hundredths (0.05) percent expansion at six (6) months. 
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SECTION 702 


CONCRETE CURING MATERIALS AND ADMIXTURES 


SCOPE 


702.01.01 Materials Covered. This specification covers concrete curing 
materials, air-entraining admixtures, water retardants, pozzolans, and 
hydrated lime. Attention is directed to Section 722, ‘‘Water,’ for mixing and 
curing. 


PHYSICAL PROPERTIES AND TESTS 


702.03.01 Curing Materials. Curing materials shall conform to the 
requirements of the following tests: 


Berino Cio iae frome Ol Weld piet errr a ci ete teers AASHTO M182 
OARS oocyte 0 0 hp ag iy 9) 494 Ao ¢ cemnecreeae ner yy Moran peau eye ne oeeepdedielh. Hider ASTM C171 
Liquid Membrane-Forming Compounds for Curing Concrete................. ASTM C309, Type 1D* 
[ERB TS | oss Gg Fd pieerercmieradte nttaletrnitetaentt ae cc sty er rio) Rie i 8 near tne ade Unies bila AEeN, ASTM C171 
Pigmented Curing compound for Portland Cement Pavement..ASTM C309, Type 2* and ** 
mnie: Polycinyletie-sneeting (iimy for Curing Concreltes. ee ce tragees ASTM C171 


*Except: The curing compound shall not react harmfully with the components of concrete or contain oils, 
waxes, or other materials which would prevent bonding of traffic marking paints. The film of curing compound 
shall be continuous, uniform, and free from pinholes, bubbles, or blisters. 


**Except: The loss of water in the water retention test shall not exceed four one-hundredths (0.04) gram per 
square centimeter of surface. 


All curing compounds not previously approved shall be tested by a 
reputable testing laboratory, recognized by the State, who shall certify that the 
curing compound meets these specifications and requirements. The Contrac- 
tor shall furnish the Department with this certification prior to using the 
curing compound. 


702.03.02 Blank. 


702.03.03 Air-Entraining Admixtures. Air-entraining admixtures shall 
conform to the requirements of ASTM C260. 


702.03.04 Admixtures Other Than Air-Entraining. These admixtures 
shall meet the requirements of ASTM Designation C494 and shall be clearly 
marked as to type. In addition to these requirements, the admixtures may be 
tested by Test Method No. Nev. T467. The concrete so tested and containing 
admixtures shall not exceed a change in length as specified in subsection 
501.02.03. 


702.03.05 Hydrated Lime. Hydrated lime shall conform to the require- 
ments of ASTM C207, Type N. 


702.03.06 Blank. 
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702.03.07 White Pigmented Curing Compound—Chlorinated Rubber 
Base. White pigmented curing compound—chlorinated rubber base shall 
conform to the following provisions: 


Composition: 

Pigment Ingredients Lbs./100 Gals. 
Titanium: Dioxide ASTM: D4 76.n nik ea reece apie sence sea eee 100.0 

Vehicle Ingredients 
Ghlorinated..Parafiin, MIL-C-429 Type T)..(/0 nercent C2) ae 66.0 
Chlorinated: Parattin,, MIL-C-4290 Type T, (43 percent CL2) 5 oo cccecetegeecres sient ees 66.0 
CHOriWyatecrR UD DEL | 08ers, A et ee eee ee ee ee eee «eee ee 165.4 
Ethylene Glycol Monoethyl Ether Acetate, MIL—E-7 125 on. nenesescecesnenenesneneneeneoeneet 265.0 
Mineral Spirits, T7129 LE. Cy pes Grae. ee ee oe ne eee 265.0 
FROOXY ARGS LN Ss ccs cacao tee eas tet teehee pe ese er gene ete cae eae eee ee a 2.0 


Characteristics of Finished Material: 


Pap nionioweyclelit, DETCONG 5s cgeccccsearsoecesie cae ooicese ort ear cae ge de oe 9.7 Min. 
Wersbliperecallon in poungs a0. 7 7 uP ioe eores ceca ete 9.1 Min. 
Volatilesabynweto hiwpercent. 6c. At a A 58.1 Max. 
Fimenescnots Orin.” He mia e ocd header aie Mele. ele cuts een AL abate 5 Min. 
VeISCOSTE Vigat 17 anl, aA oe i a eine a hl Ae Rea cae ce 64 Max. 
Daylight Reflectance, percent (ASTM Designation E97).......2......--:.:ssesesesee 60 Min. 
Drying Time’: 

Setito:touch? hours ate 7 7a oe) ove siiinigit oem won dee bauegins fe 2 Max. 

Ty throug: OUTS alapre eben ee neem en cement Aner, ee See eee 4 Max. 
Water Retention. grams net loss ae 24" ais oo cre reee ne ecco ore teeeraten ne eee 6 Max. 
LG 1h pas nd iad | ladder Pte Mn ae ty a Aiea 2 2480) ich pemalie ladles whic ioe a urlil Seee et 65-68 
Viscosity, 20 Percent in Toluene Centipoises ate25 9 Cris. 2282 ea. ee 9-14 
SPCC TES TAY TEV shiping eis cay suc ec ate wae eet ai CBee cata esthiwenc ee 1.555 to 1.565 
Index‘of ‘Refraction. ...2220150_.. Bt NS, ENS IE TA PE ee 1.550 to 1.560 


'A twenty-five (25) percent concentration in toluene shall show no haziness or turbidity, and when stored for one 
(1) week at seventy-seven (77) degrees Fahrenheit shall not corrode the tin plate in a covered tin-coated can. 


2Liquid, color 5 max. (Gardner), viscosity 100-160 poises at twenty-five (25) degrees Centigrade, epoxide 
equivalent 180-200. 


3ASTM D1640, three one-thousandth (0.003) inch wet film thickness on glass panel. 


4Test Method No. Nev. T552, except that the compound shall be applied at a rate of one (1) gallon per three 
hundred (300) square feet. 


The manufacturer shall include in the curing compound the necessary 
additives for control of sagging, pigment settling, leveling, or other requisite 
qualities of a satisfactory working material. Pigmented curing compounds 
shall be manufactured so that the pigment does not settle badly, does not cake 
or thicken in the container, and does not become granular or curdled. Any 
settlement of pigment shall be a thoroughly wetted, soft, mushy mass 
permitting the complete and easy vertical penetration of a paddle. Settled 
pigment shall be easily redispersed, with minimum resistance to the sidewise 
manual motion of the paddle across the bottom of the container, to form a 
smooth uniform product of the proper consistency. 

The Contractor shall furnish the Engineer with a Certificate of Compliance 
executed by the manufacturer of white pigmented curing compound— 
chlorinated rubber base. Such certificate shall attest that the curing com- 
pound, as produced in the usual course of the manufacturer’s trade, conforms 
to the requirements of these specifications. 
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702.03.08 Pozzolans. Pozzolanic admixtures shall conform to the 
requirements of ASTM Designation C618, Type C, Type F, or Type N, 
except that the loss on ignition shall not exceed five (5) percent. 

Pozzolan shall only be accepted from a Department approved prequalified 
source. Prequalification of a source may be based upon test results by the 
Department’s laboratory or upon a certified report of test results by a qualified 
independent laboratory showing the pozzolan to be in full compliance with 
this specification. 

Each shipment of pozzolan shall be accompanied by a Certificate of 
Compliance from the supplier as set forth in subsection 106.05 of these 
specifications. 
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SECTION 703 


BITUMINOUS MATERIALS 


SCOPE 


703.01.01 Materials Covered. This specification covers the quality of 
asphalt cement, liquid asphalt, emulsified asphalt, cationic emulsion, and 
asphalt for waterproofing and dampproofing. 


REQUIREMENTS 


703.02.01 Contractor’s Responsibility. Bituminous material failing the 
requirements (including tolerances) of the tests hereinafter prescribed shall be 
subject to the provisions of subsection 109.02, “‘Scope of Payment,’ and 
attention is directed thereto. 


703.02.02 Shipping Notice. When shipment of materials arrive on the 
project after normal working hours, the Contractor shall notify the Engineer 
sufficiently in advance to make arrangements for an inspector to be present 
when the material is sampled. 

Shipping notices shall be delivered upon making shipment and shall contain 
the following information: 

(a) Consignee and destination. 

(b) State contract number. 

(c) Delivery point. 

(d) Date shipped. 

(e) Car initial and number of truck transport delivery ticket number. 

(f) Type and grade of material. 

(g) Quantity loaded. 

(h) Loading temperature. 

(1) Net quantity. 

(}) Signature of shipper or authorized representative. 

One (1) copy of the shipping notice shall be delivered to the Engineer at 
Carson City, Nevada, and two (2) copies to the Resident Engineer of the 
project to which shipment is made. 


PHYSICAL PROPERTIES AND TESTS 


703.03.01 Refinery Test Report. Refinery test reports shall accompany 
each load of material delivered to the project, and the reports shall contain the 
following data: 

(a) Date of shipment. 

(b) Car initrals and number of truck transport delivery ticket number. 

(c) Destination and consignee. 

(d) State contract number (or State purchase order number, if applicable). 

(e) Type and grade of material. 

(f) Certificate of grade (certify that material conforms to these specifica- 
tions, and itemize results on tests performed and date of test). 
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(g) Signature of refinery’s authorized representative. 

The Certificate of Compliance shall be used as a basis for permitting 
immediate use of the material on the job and shall represent conditional 
acceptance only. 


703.03.02 Asphalt Cements. Asphalt cement shall be prepared by the 
distillation of crude petroleum. This asphalt shall be homogeneous, free from 
water, and shall not foam when heated to three hundred forty-seven (347) 
degrees Fahrenheit. 

These specifications cover the following viscosity grades: AR-1000 or AC- 
2.5, AR-2000 or AC-5, AR-4000 or AC-10, AR-8000 or AC-20, and AR- 
16000 or AC-40. 

The various viscosity grades set forth above shall conform to the 
requirements and methods of testing as shown in Table I or Table IA as the 
case may be. 


[ 612 ] 


703 


BITUMINOUS MATERIALS 


‘aiqvordde si JoadyoryM Ju] UOIROYIOAds JaMO] JO Joddn auj Jo a8eJUIIIId PayeoIpU! ay) SB Paye[NIped st UONRIAIP 9[QeMOT]e BY) “JUddDJod JO SULJ9} UL Passaidx9 JIB SADULII]O} USY AM xx 


“wd (O01) pazpuny suo uRY) DOW st “Bap (QQ) AIXIs Je AWPHONp sy ft apquidaooe aq [[IM [eUaJeW IY) ‘*WO (QO) PespuNY oUO Ue) sso] SI “Bap (LL) UdAaS-AjUDAaS JB AP[NONP 9) flex 
“‘poyjoW Jasajas ay) 9q [[BYS OLY 31nq pasn oq AeW OA Lx 


“UIA, MOTAG 
W9919g OI'O 


MOfSq “oS 


JUON 
JUON 


JUd919g O'P 


yUdd19g O'S 


66 


O9Pr 


SL 
cs 


0c 


OSS 


u9249d O'L 000'07-000°Z1 


x DOURIIIOL, 
J1qemorly 


00091-aYV 


66 


OST 


SL 
OS 


0c 
OOY 


000°01-000°9 


0008-aV 


66 


OVY 


CL 
Sv 


76 
SLC 


000° S-000°¢ 


O000r-aAV 


66 66 
CCV OO 
**O01 **O0I 
ia Ot cs 5) ee 
OV ¢9 
007 OVI 
00S.Z-00S- l= OSZ-170SL 
000C-UV 0001 -aV 


vr 
8bL 
tel, 
6rL 


6¢.L 


poyia 
SOL 
OLHSVV 


See ETS geet te oe Tee eee Suen (‘url 
‘yuaosod) auayAy oIO[yoOU, ul AiypIqn[os 
ee (‘UI “4, °‘D°O'D) tod ysey4 
yeydsy [eulstag UO }saq, 


cnvseecennanstnnennne (cur ‘wo “yy “Sap ZZ 18) Aupuong 


cracecsinasnuiaseisssaeieaciaaigi igen (‘ulw ‘*4 “Sap 
LL Ye) uonenousd [eulst10 Jo jwUddI0q 

seaprorenipmugen > elhenieaie se tangas Se (‘uluw 
“998 6/3 OOI ‘A °39P LL 18) UONeNOUDg 

PS ey a en ae oe nee ee ne ne (‘ulw 
‘so Sy “Sap SLZ 18) AWSOOSIA IRUWIOUTY 

nee RE oS IRE ON BS Pree aoe F (astod 
“4 ‘8ap Opt 3) AitsoosiA anjosqy 

*OVCL 


po—«W 9L OLHSVV—2Anps01g 
JHALY Wolf onpissy uo sysop 
ISO] 


(OnpIsaxy DALY UO (apessyuasd saoisaq Q9) WoyUIIYeY S9d139q Opt Je popes AjzISODSIA) 
S[BLIgjJV, peoy JuoWa,) yeYydsy 10J suoHeoyII0dS—] WIAVL 


[ 613 ] 


BITUMINOUS MATERIALS 


703 


“‘pasn aq 0} aUa]Ax Jo a8eJUdIIAd DY) SJUDAJOS DUd|AX JO aSBd dy) UT ‘OS|e pue ‘JUdWIINbaI oy) YM JdUeT|dWOS BUTUTWIDIOP UT Pasn aq [IM JWAAIOS 

guajAx-ourjday ay) JO ‘JUdAJOS dUaTAXx-eYyIYydeu ay) ‘JUdAJOS eYyIYdeU piepUR}S dy} JOYIOYM aeoIpUr [[eYys 99UIZUq oY) ‘poyroods st w Udy “[BUONdO SI 3S} 10dS dy) JO 9SN BL xxx 
‘ajqeoridde 

SI JOADYIYM ‘WUT UOTBOYyIIIds Jamo] JO Jaddn ay} Jo asejudosod pajeoipul ay) SB paye[Noyed si UOTJeIADP IPQeMOT[e ay) ‘WUDdIEd JO SUID} Ul PassoIdKxsd DIB S9DULIIIO UUM x«x 


‘Wd (ODI) porpuny suo ueY) BOW si “Bap (QQ) AIXIS Ie AW|NONp sy Jt a[quidaooe oq [[IM JeLJayeW dy) “*Wd (QO) PeIpuNY sUO UeY) sso] SI “Sap (7) UdAaS-AUDAVS Je AWPNONP IY) JTxx 
‘poyJoUl Ja1aJa1 BY) 9q [[BYS DALY Inq pasn oq ABW OAL» 








Sopess ][v JO] SATIVSON aah aus]AK % ‘JUdATOS-dUdTAK-oURIda}Y 
oUON Sopeis |]e JO} OANVSON ZOIL auajAK % ‘jWdATOS-duaTAK-eUIYydeEN 
Sopels [jv JO] SANYSONi 2 i ts OE ee JUSATOS eyIYydeN psepuris 
xxx  iUIIM (payloads se pue usym) 3so) Jods 
ouON Ol 07 Ws «+001 «+001 cies = Cur “wo ‘yf “Sap L/ 3) Anong 
%0°L 00091 0008 000r 0002 0001 COLTS PS a a er SS eee ee (-xewl 
asiod ‘4 ‘3ap Opt 38) AlsodsIA aINJOsqy 
*OVCL 


poyyW $9, OLHSVV—2nps01g 
JALY Woiy anpisay uo sjsay 


“UI 
MOT2Q %O0I'0 66 66 66 66 66 VU rarer SERRE a (ur 
‘yusoiod) suayAyaIO]YyoOIy, ul AjyyIqnjos 
MOTEQ “AST OSt OSL CCV OSE Cte Se a ge eer ee? (ull “4. “D'O'D) Julod ysei4 
HOE OC OV OL OCI 00¢ OT yee ae ER ae ae ae ee cee gk (ur 
‘998 ¢/3 OOT ‘4 ‘39P LL Je) UONeNOUDg 
%0°C 00¢ Oc OST OI 08 LOG ce: ee ee ee ee (ur 
‘so Sy Bap CLZ 38) ANSODSIA DNBWOUTY 
%OL OO08F-O0CE 00vC-009 I 0071-008 009-00 00¢€-00C CORA io ge ee (asiod 
“4 °39P Ory 3) AitsoosiA snjosqy 
4x OOURII[OL Ob-OV 07-OV O1-OVv S-OV $°7-OV poy IS9L 
a1qeMolly ISO] 


OLHSVV 
Qjeydsy [eUIsIIQ UO (apeAsIQUID s9d133q_ Y9) WOYUIIYeY $99139q Opl Je papery AjISOdSIA) 
s[ellayey] peoy juouad yeydsy 10; suonesgDoesdsS—y] AIAVL 


[ 614 ] 


BITUMINOUS MATERIALS 703 


Asphalt cement not conforming to the requirements of Table I or Table IA 
of these specifications will be assessed demerits in accordance with the 
graduated increments of the following schedule. Attention is directed to 
subsection 109.02, ‘‘Scope of Payment,’ of these specifications where 
demerits will be evaluated for damages sustained by reason of any 
noncompliance. 


Demerits 

AASHTO (each increment 

Test Method Increment of noncompliance) 
OD ee theca AR-1000 or AC-2.5, 4 poises above max. or below min._.............. | 
ROL Recast AR-2000 or AC-5, 8 poises above max. or below min...............-.---- l 
YL 1 ele amannee AR-4000 or AC-10, 16 poises above max. or below min................ 1 
LLNS Dene eee, AR-8000 or AC-20, 32 poises above max. or below min................ l 
ZO LS 2c ecieces AR-16000 or AC-40, 64 poises above max. or below min............... | 
1) ber ait AR-1000 or AC-2.5, 2 centistokes below min. uw... ee eee | 
PAN 9 CAEN Nie AR-2000 or AC-5, 4 centistokes below min. oo... eee ] 
JA) eee AR-4000 or AC-10, 8 centistokes below min. ou. eee | 
s WAS) SE apartments AR-8000 or AC-20, 10 centistokes below min. QW... l 
ibs) | Cem AR-16000 or AC-40, 16 centistokes below min... l 
“IE: hee ae Ry. ZOMUITTIME te PADC TOW GIN seers, MP nd erent hn eee a ueeniins aa Retina 
lh) Seeeeerer > 2D PELeent HE Low TAY MR. a ce... eae. A Re BO a an ER aan l 
oO Rec ee SP Meritiineters. DE lLOW 1iliiheae cere anit Bee lien ee Ce ee 2 
T48, 173.22 GER TRES IE OF TINT ee See be eee Jie eh Se oi Me ee l 
Le 2 ete ean MeO trercent: BELO Ves Citi hse cs Me eB oe tga. seeped nelly se ccc l 
ELS es Ree OU BER Re ae re «Ae ote oS oe a 21 


703.03.03 Liquid Asphalts. Liquid asphalts shall consist of materials 
conforming to the following classifications. Rapid curing products, designated 
by the letters RC, shall consist of paving asphalt with a penetration of 
approximately eighty-five (85) to one hundred (100) fluxed or blended with a 
naphtha solvent. Medium curing products, designated by the letters MC, shall 
consist of paving asphalt fluxed or blended with a kerosene solvent. Slow 
curing products, designated by the letters SC, shall consist of natural crude 
oils or residual oils from crude asphaltic petroleum. When tested in 
accordance with the standard methods of AASHTO, the grades of liquid 
asphalt shall conform to the requirements specified in tables II, HI, and IV of 
this subsection. 
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Liquid asphalts not conforming to the requirements of Tables II, III, and IV 
will be assessed demerits in accordance with the graduated increments of the 
following schedule. Attention is directed to subsection 109.02, “‘Scope of 
Payment,’ where demerits will be evaluated for damages sustained by reason 
of any noncompliance. 


Demerits 

AASHTO (each increment 

Test Method Increment of noncompliance) 
(Cl ee D GOR TECR DELO W TNIN sen a ee ree, A eee SD | 
4 Ff be emeae nse D CRT eee CTO W prTibany eee ee cee ail et | 
fps be RC ot M@-70, Oigises* 2 fae ee Set er eS I 
Ws UD Aree meee RC ier M5250. 8 cists 4 ee det ee l 
1202252 RC or iyi -S00 Wl Gapoives ce see Sle Se I 
A Us FAS ee RG or gie-3000 N32 parser ae eh el oa i ae) l 
Hd UH or 2 Ran RG¥or JMé@ or. SCJ)? centisinkes 2) ee ee | 
i) eee RGoraic or SC-250) 10icentistoktst.7. a et l 
fig it) RE eee, RGaor MG or SG—s00, S0-centisiokes "24.601... [2 oe. 8 1 
201 ee RGor MCoor S@-3000, 100 dentistokes*. 2 ee l 
A if! Se el 5%" below minor above max) perdraction=—W ee | 
is A), Eerie teh) Ure, Wii ct 1 
140 3 oS 0. iomillitseter belowimint.. 6} et ee eS l 
a EE. Heo > @entimetcr belownnit 2 th A Te ee 2 
ip Ree Ce Deliwatnin) or ee toes ee Ae l 
oD 0 3a tle QOGVE TAKS ee ee ee ee ee a l 


*Above max. or below min. 


703.03.04 Emulsified Asphalt. Emulsified asphalt shall conform to the 
requirements of Tables V and VI for the type and grade specified when tested 
in accordance with AASHTO as is enumerated. 


[Pats | 


BITUMINOUS MATERIALS 


703 


[HUN Paatsoad SI [dues ay) SUIT) ay) WOIy UNI dq 189} JUSWOTIIAS ay) 10 ‘sKep (G) SAY URY) ssaq UT pasn st yeydse poylspnws ay) 


HNON 
"UI MO]2Q 
yusdiod QO 
dn 001 
WO} JUd9 
-lod ¢ ‘QO] 
0} dn yun | 


HNON 


Ol 
ANON 


jusoiod ¢€Q°0 
yusoiod Q'S 


HNON 
HNON 


SdOUPIZIOL, 
a1qemojly 


+ OP + OP 
C¢'L6 ¢'L6 
06-0 OS7c-OOI 
+ LS + LS 
a i9 nal 9 
me ee 
Wah —OI'0O 
001-07 001-07 
YI-SSO I-SSO 


\—__3umag_ mojg — 


“SETTSIP TIO} JO2][OI O} pasn st Yo!yM JopurlfAd payenpess oy) uo Surpeos hq pourwajap oq ABW a}eI[NSIP [10 Jo SUINJOAcs 
"}S9} DOURISISAI JOVM-SUNLOD aJeSoIT3e ay) SLEW! USYyM de30133e gol ay) 0} poppe 9q JOU [JeYS dJeUOgIeD WINID[eD, 


+0P +0P 
¢'L6 ¢°L6 
06-OF OS7-O0I 
=H | cl 
95 2 2 159 
DANISOG — 9ATISOg 
+09 +09 
+08 + 08 
—O0T'0 —=01'0 
—S as 
OSp-0S = OS P-0S 
4C-SWO c-SWO 


\— 3umag umnipspy— 


+0 


¢°L6 


001-09 


4t-SaO 


"UONNOS 9}B9]0 LUNIPOs JO peajsul pasn sI 19}eM pol[NsIp yey) idooxgs 
"skep (¢) 2Ay ueY} ssa] SI oWIy pasdeya ay) JI ‘posn st 


usyM Paarem aq ABUl JUSU9II9S 10J JUdWIAIINbaI 189) By fz 


‘juswidiys uoIs_nWS Jo aep ay) Woy Skep (Og) AUIYI UIIM powoj1ad 2g [[@ys SIS [TW 


+0P 


¢°L6 


O0Sc-00I 


=O) 


c-SaO 


+ OP 


¢°L6 


OSc-O0l 


I-Sao 


——_———3umeg pidey ——_—_—_ 
__—_—__—_—_—_sinawauindogy ‘aqva5g———______————— 


ISL 


vol 


6¢L 


poy 
SOL 
OLHSVV 


Wd “HLL ‘Aupnong 


ae oat Saag i eae age dud] AYIOIO[YOILL, ul AjjIqnjos 


sasenceenecenennee "353°C fog, OOI “AoLL “UOT e.I]OUIg 


:INpIsay UO say 


ig ee beads Ves aS Me Re uOIS|nwy 


Jo auinjoa Aq yusdiod .‘ayeNsIq [IO 


oe WY8IaM Aq JusdJod ‘anptsoy uONeT[NSIG 


mooeeeeeeccencnenbesnassseeeccenazess (say, e81eyD s]onNIeg) 

sossteeecnenseecsneceeennes yusdjod ‘\say SuIxI JUsUIAD 
secsnecnescene payeod jusdiod (qor) aesa133y JOM. 
ssosseeeeaceeeee paieod jusdied (qor) ajesaisy Aq 


DouRISISOyY JOeM—SuNeOD ajesos3y 


< lusdied (QZ “ON UO pouUTe}ay) ISAT, SAdIS 
as aoudJayIp yusosed -‘skep ¢ ‘juaWaTNeS 
sssscoceeonetsenteenses ‘998 “4771 We ASOOSIA [OIN 
wsssesseeeeceeateneeneecs "99S “HOLL ye ANSODSIA JOIN 


| ;UOIS[NUIG UO 4Saq, 
Sa], 


yeydsy poyisjnurgy suoneD 10J suonesyieads—A WIAVL 


[ 620 ] 


703 


BITUMINOUS MATERIALS 


ANON 
“UIW MO]9qG 
qusoiod OI'0 
dn 001 
wojJj Ud9 
-lad ¢ ‘QO 
0} dn yun | 


yusojod 7'0 
jusoied ¢€9'0 
quaoiod ¢ 
qusoiod ¢ 


quaoiod ¢ 
Ol 
ANON 
ANON 


saouRlajOL 
31QeMollVy 


+0b 


+¢°L6 


4I-SS 


\__3unjag Mojg-—2_ \-3unleg winIpsp] 


+ OP 


+¢°L6 


007¢-O0I 


I-SS 


+0r 


+ °L6 


00c-00I 


c-SW 


+0 +0b 
+516 +9°L6 
00Z-001 002-001 
“Die Dip 
+0 +09 
¢ ¢ 
+79 +L 
OOr-sie OE 
= 001-02 
c-Su 1-Sa 


J \—3Bumeg pidey— 
CT NAAMINOSY ‘Aavay ——" 


ISL 


vVL 


6¢.L 


6S.L 
6S.L 
6S.L 
6S.L 


6S.L 
6S.L 
6S.L 
6S.L 


poy 
SO], 
OLHSVV 


‘juauidrys uorsynua Jo aep oy} Wosy Shep (QE) AWIYI UII poewojiod oq [[eYys SIS3} [V1 


Se ree a eo eee Ga ae eee ea suo “HLL ‘Apnong 


mcebactnea dale cae ay ie Bee aps fy qusoiod ‘ouapAyasOTYIUIL, ul AyypIqnyjos 


‘oo a eee 908 ¢ ‘3 OOI “ALL ‘uONneN.UDg 
:INpIsay UO s}sa]y, 


eS ae eee, eee | jusd10d \soL SUIXIJ WoW) 
Bate a 9 a ted oe ee qusosod ‘(OZ “ON UO poutejoy) SOJT IAVIS§ 


re ee ae ae qugosod “1 98D “N OL'O JO “TW OS 
camer” apap ieee ay etc amar sce yusosod “[DeD “N ZO'O JO [WISE 
AMPIQIS|NUIC 
ieee core a: QoudIaYIp usosod ‘skep ¢ ‘UOUII]0¢ 
os ecpemeeeN eBape 7h Wstay AQ juddJod ‘uONRT|NSIG wWoOIJ oNpIsoy 
"= plmianae mage aia ese oor Weak ek ee a na "998 “HY OZZI We AlSOdSIA [OINA 
Peau ioe on cae (og SO ca ce yee 998 “HOLL ye AWsoosiA [OINY 


;UOIS|NWIY UO SIZ, 
So], 


syeydsy payisjnurg suotuy 10j suoneogioads—TA ATAVL 


[ 621 ] 


703 BITUMINOUS MATERIALS 


Emulsified asphalt not conforming to the requirements of Tables V and VI 
will be assessed demerits in accordance with the graduated increments of the 
following schedule. Attention is directed to subsection 109.02, ‘‘Scope of 
Payment,’ where demerits will be evaluated for damages sustained by reason 
of any noncompliance. 


Demerits (each 
increment of 


AASHTO Test Method Increment noncompliance) 
T59 (Furol Viscosity at 77°F., and at 

|B Teed 2) AAO PAT CON PIC Be. 2 seconds above max. or below min............. l 
T59 (Settlement, 5 days, percent dif- 

ference) 4yu5 ae beget percent abOVvemlax: 22. ee ee. tee... 1 
T59 (Sieve test, percen® max.),...—..... Ut percent abovermedn tes. a mane ee ] 
159 (Cement mixingrtest). 25 tee O23: percent above max... 4 ee l 
TSS (Particle charvestest)2a0cn. 2,2 e Negative: charges)" aa ae 21 
T49 (Penetration, 77°F., 100 g., 5 

SOC inca te ee 0.1 millimeter above max. or below 

FTN ae Sa 7 eo ie a 1 

T4 4 Smnboa lity) cee oc ae O.0T below, min ate Be ee eee 1 
TS TA Dee Ghity 77 ee Cry als i tee ee 5 centimeters below min....24. 2 
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SECTION 704 


BASE AGGREGATES 


SCOPE 


704.01.01 Materials Covered. This specification covers the quality and 
size of mineral materials used in base course. 


REQUIREMENTS 


704.02.01 General. The mineral aggregate shall be the product of 
approved deposits. The Engineer reserves the right to prohibit the use of 
aggregates from any source when: 

(a) The character of the material is such, in the opinion of the Engineer, as 
to make improbable the furnishing of aggregates conforming to the require- 
ments of these, specifications. 

(b) That character of the material is such, in the opinion of the Engineer, 
that undue additional costs may be accrued by the State. 

The mineral aggregate shall be clean, hard, durable, free from frozen 
lumps, deleterious matter, and harmful adherent coatings. 


704.02.02 Deficiencies. If the product of a deposit is deficient in mate- 
rial passing the No. 4 sieve, filler from other approved deposits may be added 
at the crushing and screening plants. This is not to be construed as a waiver of 
any of the requirements contained herein. 


704.02.03 Plastic Limits. When specified, aggregates shall conform to 
the applicable requirements of the following table: 


TABLE I 
Percentage by Weight Plasticity Index 
*Passing 200 Sieve Maximum 
Bi fo ap ae one Sy a lh AO DR Se At AE Toots DORR RR LS Se 15 
EOL DORE Op gata ane SIRI eet TA A ha? a TR ON I RIES TOTES SAY SN 12 
“So IE, a ese 8 nh nepal rN AU ete "ey Whaat tl i tI PNRM COE ARON 9 
we (CHE RE OD) le anes aiel a hy cei ances ARENT SMA) PONS ENE MT Re eR Sega re MN 6 
CUO R LNs wei es ee eee hie en a Ce oe 4 
IIS Ni are ee oT eR ae cate pant se ca Sai 3 


*Test Method No. Nev. T206. 
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704 BASE AGGREGATES 


PHYSICAL PROPERTIES AND TESTS 


704.03.01 Drain Backfill. This aggregate shall conform to one (1) of the 
following grading requirements: 


Percentage by Weight 
Passing Sieve ———————__, 


Sieve Size Type | Type 2 Type 3 
2 [nla aie ae 8 ee OA MIR SAR tents pg et ack 
Lib inch ies. eel pee tae cei te oti ness osel Tbe 90+ 10061 ae L....5 OOO BR. 
Dia 6 eee ees hry Sen ee SE 10 ani Ae aes 
SPE LETS | MNES RE A NAR CA AER RD a: oF PE Eee mk tae feat te 50-80 90-100" ee 
SL Uo) NN A he A ARE OS MT Renae cB TAR A EY ea kk Be 8 20-55 100 
STE ENE Re CI NTIS NEES ERE SIRE Th A taht eds 24-40 0-10 60-90 
SCG DAP 5 ORME AE Meo BE ASD steel aise ag Seta IN. nat ees a 1 2: Sannin. aie 26-60 
1 EN eae 4 (i Wit eee ll Mande team ein lee Dadle’_- yell Raa cls cot 0-4 0-4 0-4 
NoreZ00e Lt JO TTDILE. SI2 AREAL Edis) es Slee ee 0-2 0-2 0-2 


Unless otherwise specified in the contract documents the Contractor may 
use either Type 1, 2, or 3. 
Source Requirement Test (all types): 


Test Test Method Requirement 
Percentage: of Wear {500MRe we )mee ee. weer te ee Nev. T233 37 Percent Max. 


704.03.02 Type 1 Class A Aggregate Base. This aggregate shall con- 
form to the following requirements: 


Percentage by Weight 


Sieve Sizes Passing Sieve 
| e5lnchw. £28: DSI 200 OO) 0 FOR 2) ej) SE Beate Jon 100 
T Unlike scsect a ett hs Soc nia cp teledan ETE TR er Bees rere 80-100 
Cs Pa: Rae Rem Sent arr alene Neen Late Ae Leet Es Silo Seb Ree! Rg ACER OF iT 30-65 
NOs 1 Gers cos Oe ae ae eee ee ee ee 15-40 
joi Co phar 4 9.) asthe raenathy Settee iar... inih, 5” pede tinh sompiete. ‘titee Rae RS SRI: yy s hle t wie Ia EM 2 2-12 
Project Control Tests Test Method Requirements 
Seve A Tally S15. Mot 00) Wa 2a ee cl oe a ee Nev. T206 Above 
SANIPUS Meee CBT e ss, Neate oe Lt aces nk rt tata ett Nev, 1200) 0 eos 
Practifederaces...60 4 io ee FPR N53 ESM 2c MT dil NER Nev. T230 35 Percent Min. 
Plasticity ine cement nae ener eee ee ee eee cama Nev. T212 Table | 
Lagnuich} Le iriigimertnete ret cee tare eee eee ere ere Nev. T210 35 Max. 
Source Requirement Tests Test Method Requirements 
Resistance: (Ro Value)... eee eee Nev. T115 70 Min. 
Percentage OF Wear (S00 Reva )i-.co8o- ee ee, Nev. T233 45 Percent Max. 


704.03.03 Type 1 Class B Aggregate Base. This aggregate shall con- 
form to the following requirements: 


Percentage by Weight 


Sieve Sizes Passing Sieve 
WUD: Tani Fo 5 a oo 2 eh ee aS Ne os gh? eR COOLS eee a Ot 
NG) Gy Ye}: eraemueerimcce teen mecy IM am eA Rem me CONE Ba DC ott SAME See NS A et eae Uae No Earnie 80-100 
LSE, emeenresneeereyt es SeSonNe nUMpr HUW ENME. IWenewtr oY freuen Beceem Bess Ed ORES SE 1 Se aie, eco aoe aI ae 30-65 
Cane 5 eee ene cone an 2 Re oe a pends Oman ase TNE a a ae = A Be 15-40 
(eA, | Senne Se Fae MUERAREC Bes) ARNE MMU OE ROR SRN Ibe) any a YA ies ee Rae, oO eae 2-12 
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Project Control Tests Test Method 
STEVE: ANALYSIS cc. seei ces dacs owt RS dP Nev. T206 
DANAPAME CA BETCR ALG cee Scene acts Piers setter tamrietsenee Nev. T200 
Tom PAGG Ga eis x Rel ae ak ot eee ee, Nev. T230 
Plasticity! fndex:, <n 21.08 Gers 2 aS ier, Boer es. Nev. T212 
Veta Livin toa son ees ce soy ecnecnndu ns Se Ie Nev. T210 

Source Requirement Tests Test Method 
FGRUBr eee LAV RUC cc akc ce ee Rd adc Nev. T115 
Perr eeu 7WedT COUW NEU eal cect ae earn ee INCYS Leos 


704.03.04 Type 2 Class A Aggregate Base. 
form to the following requirements: 


Sieve Sizes 


[IGE aoee atten eammimemiety mm «Ag ae LaBQantye x temp SSN FE NTE ED A RRO 
ioe TGs Niketan tate oe ge Saket O82 Ri AeA oath th i dia ment tk Al nee! RA eR ol 
DESO RS ok gc hE AND CREE? ROT SLAP ORI <_< SEE A SAC Pa 
IN Og) OD eee. lee, ects ooo cok dal oeie 6 dus 2 ak aates aaa. des 
Nt NN Se ca it ie i RR a el RE a a ak 
Project Control Tests Test Method 
SIGVeD Atiby SISAOL DELO Ais SPS SE hd. 2S. Si Nev. T206 
Sampling Agercohte <b, ok. we ie Bee aad ba Nev. T200 
|g AT ara 1 SG ate a «OT a Nev. T230 
USES gOS Ly un Whe (ok eee lilee. <n SURI unk Alpnthaeln nah srepclis arcane Nev." F2 2 
mrrepadc LAMM tet ARs Reese ae TO ee. New! T210 
Source Requirement Tests Test Method 
Resistance (R- Value ).eeece ee ee ey Nev. T115 
Perceltave Of Wedl’ (QUUsIe ire cea cree otto Nev. T233 
704.03.05 Type 2 Class B Aggregate Base. 


form to the following requirements: 


Steve Sizes 


LAA 2h yh le Se CU INRA ose Ae! ES IE Ne ee Oe 
Pla UINGM. Pork [ees vee... es eee ae eae ten ED crt dete 
fake”, Ce eee Se, | een OEE Re ee ae oe eee aeeee 
Sea Oy eee PN an a es aan Nat hn, S82 «on NE anata Aki aiacietemtnt 5 
NGw72 00 Be heoa gals Say 2 eee Se ee SS, AM CMS 2 
Project Control Tests Test Method 
SHS ELVA eae 5-2 eee tee ogee ANE Tt eats Ree ee Nev. T206 
UGA ELOY (gg Wea oy ae 6 come etal ast cee yer ecient ea Nev. T200 
PTactted (Mace se iene mee bd | cach its J ale teresa ninccentinn Nev. T230 
PUASOGNY INDEX resccoseee dene cate csieden nena te ete Nev. T212 
WTATOTE A 101] GY SR cee Ma epee Sone pete LEAN I Nev. T210 
Source Requirement Tests Test Method 
PRE SI SEATIC OP CER VALUE rset a vae ota a vuelta eka Ra a, Nev. T115 
Peteentagelol..Wear G00 REV 5) sxcu- ses seseseci ccicterin caeetnrecowionedanenes Nev. (T233 


704.03.06 Type 3 Class A Aggregate. 
fied in the special provisions. 
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704 


Requirements 
Above 

15 Percent Min. 
Table 1 

35 Max. 


Requirements 
70 Min. 
45 Percent Max. 


This aggregate shall con- 


Percentage by Weight 
Passing Sieve 


Above 

50 Percent Min. 
Table | 

35 Max. 


Requirements 


78 Min. 
45 Percent Max. 


This aggregate shall con- 


Percentage by Weight 
Passing Sieve 


Requirements 
Above 

35 Percent Min. 
Table 1 

35 Max. 


Requirements 
70 Min. 
45 Percent Max. 


All requirements will be speci- 


704 BASE AGGREGATES 


704.03.07 Type 3 Class B Aggregate. All requirements will be speci- 
fied in the special provisions. 


704.03.08 Aggregate for Portland Cement Treated Base. This aggre- 
gate shall conform to the following requirements: 


Percentage by Weight 


Sieve Sizes Passing Sieve 
BRO hil eh or ata awa ita scdis cociy casio epdaceaccninige aan sean it ome a OS 100 
ETB (2) Gia mae in dc Oe TS REIT RINNE ERIM Midget BAN AY Loh PR 90-100 
CC TE Aen ali: eae all Aine aad eel ELTA el ena 35-75 
NowlOMid. the Jt kd AS IR TAN ON, ON dome cele 15-45 
No. 200 Wee eA ee er ee airs amen 2-15 
Test Test Method Requirements 
DICV GgAMlAly SIS Shea ENE Neh oho Ne ek an eh Nev. T206 Above 
EY GY GNM Lh a Pak GTEC Naneeer anc arate ab eben Név: 5200772 
Sand Ecuav ale pt ial. See tue ecemer ree eee seer! Nev. T227 20 Min. 
Percentage of Wear’ (S00-RévV-) ee Le ee Nev. T233 45 Percent Max. 
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SECTION 705 


AGGREGATES FOR BITUMINOUS COURSES 


SCOPE 


705.01.01 Materials Covered. This specification covers the quality and 
size of local mineral materials and commercial mineral fillers used in bitumi- 
nous base and surface courses. 


REQUIREMENTS 


705.02.01 General. The mineral aggregate shall be the product of 
approved deposits. The Engineer reserves the right to prohibit the use of 
aggregates from any source when: 

(a) The character of the material is such, in the opinion of the Engineer, as 
to make improbable the furnishing of aggregates conforming to the require- 
ments of these specifications. 

(b) The character of the material is such, in the opinion of the Engineer, 
that undue additional costs may be accrued by the State. 

The mineral aggregate shall be clean, hard, durable, free from frozen 
lumps, deleterious matter, and harmful adherent coatings. 

The following requirement shall apply to all material sources proposed for 
use in the production of aggregates for bituminous products, except those 
material sources designated in the special provisions as being acceptable 
sources for the production of said aggregates. 

Source Requirement Tests: 


Test Test Method Requirement 
Durability of Compacted Bituminous Mixtures (Not 
applicable when using Liquid Asphalts)...............222...--- Nev. T320A 25 Percent Max. 


The following requirements shall apply to all mix designs required in 
accordance with subsection 401.02.01 of these specifications. 

Mix Design Tests (Plantmix and Roadmix Bituminous Base and Surface 
Aggregates, Types 1, 2, 3, and 4): 


Test Test Method Requirements 
Sy Leas A eS Se ee aaa ay Pe a) oss =. vero Ns Soe Nev. T206.: "eres 
TTC LG ama alg | (OMe aeReRE Seam 40K et Ae aE INGV. P2OU. gap ade 
BRAG OLA, he C Serer ss dec cap cands es patnndsbe acatmescunea menagerie epee conse Nev. TZ30 150 Percents Min, 


hype 2a Odubeks 
cent Min. for 
Types | and 3 
UPAR OT SY % a (9 ll A agen PPR Rel ON Nev. T212 6 Percent Max. 
1 UTE BT TOT eae ee tee PRN AO Tn FIRS. to 2 9. Nev. T210 35 Percent Max. 
Percent Durability Loss of Compacted Bituminous 
Mixtures (Not applicable when using Liquid As- 


EPA'S, OREN OAT I ee IR NR RETOUR NEL A fo) CAE RISE Nev. T320A 25 Percent Max. 
Percent Air Voids of Compacted Bituminous Mixture...... Nev. T323A 3 Percent Min., 6 
22 Percent Max. 
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Test Test Method Requirements 
Stripping; Tested rte Ba LA eee, Nev. T209 Satisfactory 
Stabilometer Value (ly pes 1tand 2).00e ee eee Nev. T303 37 Min. 
Stabilometer Value (Types 3 and 4).....0......-.-----:seececesoeeeeee-- Nev. T303 30 Min. 
Moisture Vapor Susceptibility (Stabilometer Value).......... Nev. T312 25 Min. 

Swell TES sre rere ene eee ne tas eee ee tee ee ne ee ae Nev. T304 0.030” Max. 
Percentage of Wear (500: Rev. ).....-—..-<.0.-.--- Spee. Nev. T233 45 Percent Max. 


Mix Design Tests (Plantmix Bituminous Open-Graded Surface Aggregate): 


Test Test Method Requirements 
SHEVEMA MAL YS18 5 ciscutelatontvavelchuin adnate dabshlondodieannticet anes oe INC Mp LUN ctl aces cee 
Sampling Agere eg atecacensm.sitsicactenevnicacomstha nattcbentnedeen Neévinl200-%)..22.. 
Fractured Faces. nero es CLA Ons Nev. T230 90 Percent Min. 
ab fig edt ad We.) dae ER Ata CSAIL te rs men Re Saal ca Nev. T209 Satisfactory 
SwellPesiie 3.203 2220. MBBS ib a AB LOSE Nev. T304 0.030” Max. 
Percentage/of Wear(S00 Rev.).@2%...02:2.-20N2 22.208 Nev. T233 37 Percent Max. 
Percent Durability Loss of Compacted Bituminous 

1041 ce Ae ibe AD Seed wibel Seatlernaway Steae, Kegan eprmecr peas sx" ors Nev. T320A 25 Percent Max. 


All material betwen the sizes of ten (10) inches in largest dimension and 
larger than the maximum size specified for a given product, shall be crushed 
and incorporated into that specified finished product. Producing other prod- 
ucts simultaneously by “‘bleeding off’’ aggregates is strictly prohibited. 


705.02.02 Deficiencies. If the product of any deposit is deficient in the 
fraction passing the No. 4 sieve, additional filler from other approved deposits 
meeting the physical requirements may be added. The added material shall be 
fed to the drier in a uniform manner from a separate stockpile. If the added 
material is a commercial mineral filler, it shall be uniformly fed directly to the 
plant. This is not to be construed as a waiver of any of the requirements 
contained herein. 


PHYSICAL PROPERTIES AND TESTS 


705.03.01 Plantmix and Roadmix Bituminous Base and Surface 
Aggregate, Types 1,2, and3. The aggregate shall conform to the following 
requirements: 


Percentage by Weight 
ao Passing sive 


Sieve Size Type 1 Type 2 Type 3 
PcTochiyin3 Sees Or ee 2 ees a cate eer nee te 100 100 ST Ree 
SO | WR pele RIN a ir rae NN ae se tnd mech R ae yh tba aie aC 90-100 00-100 "93 es. 
og 5 Ile Neen AP Deep ES iu NI RL 2s 2ONS MRI RTO ORT Lunn" NR eh Ea 100 
Fpl eC ait teds See Denne wirpbitte t ay AT CN. BOO AUR eet 63-85 63-85 85-100 
INOS bazar gcse Aeuracter ecccaeet  ctea gt Re ee ee a 45-65 45-63 50-75 
| Fo Ria 4 Sena rinde, 9 Sele GoM MRR SRR le EY TS ie VAN OS es 30-44 32-52 
ig Ce BW 6 apy sia anete har thes ah Oa tte il tere 2 ee go a actentlintdet AO Tn occa td ee 
1 Fa Wi: 1 sballenemache tan A nite deserhiide tt ate ii ic a 9 lilt ge pAD ltt mma 2 | al 16-24 16-30 
No e200 28 eae a eee EP a ae en gee ee 3-9 3-9 3-10 
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Project Control Tests Test Method Requirements 
ByHC VE ATIC YONG UeEORas. WT TE sca eciltn sarcte naiglnes Nev. T206 Above 
SamplinseAperemate... Pes Wa. oo ee A nosh DG, 0 OAR Ae at 
cle Uc lcall| gt te 9 Gt eRe SE OD | 4 Eee ee Renae Nev. T230 50 Percent Min. for 


Type 2, 35 per- 
cent Min. for 
Types | and 3 


Re ASAIO VC MING Nese nie carat Aesth aint ce Nev. T212 6 Percent Max. 

(BUY Te es Coe Se Me ee a aeae SY coc Seenae Sper Nev. T210 35 Percent Max. 
Source Requirement Tests Test Method Requirements 

SUH eTOCs ES CWB ele eles makes eeaebaic cata). Ufcras Vrsl aM Wee Nev. T209 Satisfactory 

Stabilometer Value (Types 1 and 2).0....2..o ee ceeceeseceeeeeeeeeeees Nev. 1303" °°37-Min. 

DrADOICUGr MATE {LVDS 2) o.:-db ise vesecduncee nner ieediacusaes-ncmress Nev. T303 30 Min. 

Moisture Vapor Susceptibility (Stabilometer Value).......... Nev. T312 25 Min. 

Sir | gl RS Malad 6 ek, Se MR ee Da 2 a gO Nev. T304 0.030” Max. 

Percemtnpe.of Wear (300 Rev) si. -ctee bast serene nent ensemenen Nev. T233. 45 Percent Max. 


705.03.02 Plantmix Surface Aggregate, Type 4. The combined aggre- 


gates shall conform to the following requirements: 
Percentage by Weight 


Sieve Sizes Passing Sieve 
Te OG Pe) 3 tee Da Oe ee a es ee 3 100 
“2 PITS ORUEe IIR Ee ES. Naa tat 9 Se ee RE Nea a 85-100 
DNy anne rk Se EO TE I ree ga roe ear are ascate pe reacabareeorm ensues 50-75 
PD MAG SAV! 30 DP SOC rear. ee Cesigo inane ty 20-45 
Dest 00 sremeretieneS 3: -| bere ee eed lee era at kth .aee 3-10 
Project Control Test Test Method Requirements 
SSUSh ee ay (A) 6 eimai abel) Do. ton Br enteek Shine Melee A Nev. T206 Above 
Daipingan Sorepatel. iio) eo i Neveu 2002 tive ats 
PPACUICO WAGES 56.5... 5 LAU tAChss 1. ce these EERE Act nb Nev. T230 90 Percent Min. 
TA CET ST a ETS 2), CRM ee © ne aay kent a, eee Nev. T212 6 Percent Max. 
PTR EE ely eR at aie. Rech earl aati of geraohe Nev. T210 30 Percent Max. 
Source Requirement Tests Test Method Requirements 
ES ETL (CAS ee ee Oe mar aie SA RR Nev. T209 = Satisfactory 
SADIMNeteT VAG cee oe ee Nev. T303 30 Min. 
Moisture Vapor Susceptibility (Stabilometer Value).......... Nev. T312 30 Min. 
TEL We eon eaten se nena i ie ao RE Ente: C18 + ee Nev. T304 0.030” Max. 
Percentage. of, Wear (SO0iRev jet eee -“--"Nev-T233 “~~ 45’ Percent Max. 


705.03.03 Plantmix Bituminous Open-Graded Surface Aggregate. 
The aggregate shall conform to the following requirements: 


Percentage by Weight 
Passing Sieve 


Sieve Sizes 12 Inch Size 34 Inch Size 
OUT Yd | SR a St Ae aE OES ee Fc Ms, AE. oe SE 100 100 
TTA TE SeR, DN UIROR SPS ene i OA Hed PVE Ve NELGCERU 0! oie At a A a a 90-100 95-100 
UN ko ee RE sles Rea ies ARN IS Be oho Cal ole SA WO Ee a 35-55 40-65 
hh ECR AS SGD SR MARAE Se he. on ern aan, Oe 5-18 12-22 
“SEO OCA Wiss Siege einen peering Meare Dad Brae ce cei? bet vate ch, hed 0-3 0-4 

Project Control Tests Test Method Requirements 
Sieve Analysis’..1.2.-........0M VSIA). we Openies AS Nev. T206 Above 
PeAPOR AR OTCO AIC: acs kee tic cic ewteee ee eee Nev, cBZ00 1) tet 
Pracuired! Faces 4 aye  Avorwty 3 cae Mapes Nev. T230 90 Percent Min. 
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Source Requirement Tests Test Method Requirements 
Stripping i lester: Sita bette. 2s -cetstlernen ote Lk Nev. T209 Satisfactory 
SL IT ROE AEE | Les "CA ta eee Nev. T304 0.030” Max. 
Percentagesolt Weat (O00 REV.) 214 sn smacasttepeennesniosescecnstatcs Nev. T233 37 Percent Max. 


705.03.04 Commercial Mineral Filler. Commercial mineral filler shall 
conform to the requirements of AASHTO Designation M216, Type 1, Grade 
B. 


705.03.05 Screenings. 
requirements: 


The screenings shall conform to the following 


Percentage by Weight 
Passing Sieve 


Sieve Sizes 1p Inch Size 3g Inch Size 


1p Ce) Vike eS INO kag CaN) Ct ell SPO het een EB har pete ps Ae Se TOO -Be--- vee 2 
as Wye) | by told LAO OURS nk At EMMONS steers Pate t repens Ce Te teatr io ae BAS. 90-100 100 
INO7 044. APE RI hah. O8 0 yD TEL EN od oa ee sae 15-35 20-45 
Novi Gubpnicio20l........b. oot pienagead moet tobe 0-4 0-6 
INO 2 OU | once heats cuctied ac etd a dee ee ees cance ere MR cre 0-2 0-2 
Project Control Tests Test Method Requirements 
SIGUE eeBld LY SES 0s. ss weee ee ntvepae eee tegskdincs trast acess seray seen ae Nev. T206 Above 
SamphmguApsregate....s shale eee A, Neva F200, Metz ie. 
Fractured Bacessu12 0) 11. sii hee EE or ee ee Nev. T230 90 Percent Min. 
Source Requirement Tests Test Method Requirements 
Strippan se: NOS ti oe -. xs.:ies on eae ea ae ee es Nev. T209 Satisfactory 
Percentage"or Wear (S00 Rev. jan 22 en Mies ae A Nev. T233 37 Percent Max. 


705.03.06 Sand Blotter. 


The sand shall conform 


to the following 


requirements: 


Percentage by Weight 


Sieve Sizes Passing Sieve 


ream F602) Whenua Sint, den ERM Or eeeehcteeanies tenn GDIDRIET 8 (AMBION AN ea hg a Gl RE a's 100 
NO. 4 REG Uae aU ho, a cape atten a el i ed ale lng ees 90-100 
NOs 16. T iO 2 NEL amencenecsatenameryetens bent dcaebe iedezeti/auebbal oad. yadinieenses 30-75 
Ney 20Q ns. Fee ee cath leans! Petit 1 ine PMU, AS eit aia 0-12 
Test Test Method Requirements 
Nes UAT Y SIS os ts. oe eo hacer eis Suse pice cecikas feo. cale Nev. T206 Above 
Sampling Aggregate: sine... each bent D... eaves Nevz 2200) /!....-- 
Organic: Impurities..cotcsavenan sien eee dereae ee es N GY gp LADD oad aximate 
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SECTION 706 


AGGREGATES FOR PORTLAND CEMENT PRODUCTS 


SCOPE 


706.01.01 Materials Covered. This specification covers the quality and 
size of aggregates used in Portland cement products. 


REQUIREMENTS 


706.02.01 General. The mineral aggregate shall be the product of 
approved deposits. The Engineer reserves the right to prohibit the use of 
aggregates from any source when: 

(a) The character of the material is such, in the opinion of the Engineer, as 
to make improbable the furnishing of aggregates conforming to the require- 
ments of these specifications. 

(b) The character of the material is such, in the opinion of the Engineer, 
that undue additional costs may be accrued by the State. 

Before beginning concrete work, the Contractor shall submit in writing to 
the Engineer the proposed concrete mix design indicating the proportions of 
cement, water, admixtures, and the gradation of the primary aggregate 
nominal sizes which he proposes to furnish. The gradation shall consist of the 
gradation for each individual size, and the proposed proportions of each 
individual size, combined mathematically with the fine aggregate to indicate 
one (1) proposed gradation. Such gradation shall meet the grading require- 
ments shown in the following table (not applicable to lightweight concrete): 


Grading Limits of Combined Aggregates 
77 Percent Passing 
M 


Sieve Size 112” Max. 3/4" Max. 
1 he Tonite hh ied eee ence aia A. eile emda.” Yo” ilk RBS. A 1G > Sete te eS 
ee a ee a ee ee ee Gee ee erento Si-1vo a 
1 hail i OE EDS 2A pamela ily: / Bae a ape Or Ae em Bett hk Ao A, 5 65-90 100 
“1 aap ial ina hl ome Det ae hs oh RN oats TE. olen ccrpeleeliasal ia oe pohis te 1 Ted 2S Ne eames FB 48-82 80-100 
Ayla sey Me nathan he eee, «WE! ken, 70 Pe eee AARON neh Oe 39-57 46-70 
<aeke S ahh “pa Relehah etn SRE IER ett. eomnet AOR Petey EEE Ss ee ey 2 Rk * 30-45 34-50 
Ee ae ae oe thc ai om ae Rn Rieke iy Steer. Fe 23-38 24-42 
plement pmerpenehd: Tatahtediialties Sik -abernd..5amcc. Lene atu tr eemtn sie erent ee, Al 2d a Bale 15-33 17-34 
3) glume rete, “Melts steele dt. ie 28 dee, note commer tasneieaon nt orp thee ape ao i ab al 8-24 10-25 
SUES Secs Wap AI lean isle ree MO RRIOOE =P ebstge FoR Me es SUTRA aE Sena eo 4-13 5-15 
TOOR). Vee Ee Soh ee re eee eee ae 8 Peek peer ee cys tye F 1-5 2-7 
LN UNSERE eet PTA Tey MORN Cas Cer ee Oe Oe a ne Ave ae ey 0-3 0-3 


Should the Contractor change his source of supply, he shall submit in 
writing to the Engineer the new gradations before their intended use. 


PHYSICAL PROPERTIES AND TESTS 


706.03.01 Coarse Aggregate. The aggregate shall conform to the fol- 
lowing requirements: 
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Test Test Method Requirements 

Sieve Analysiszoie sos ss. AU ak BO, Be GL Nev. T206 Above 

Er nlidrbeg CSET Cori: 1 Micelle een Malis abies Real Seten Oalatae NEVO Sottniee 

Matetral ‘Passi 2O0"S1eVe 21t E e nedensenronse Nev. T206 1 Percent Max. 

Percentage of ‘Wear (J 00 Rev. ilcel.2. Be Nev. T233 10 Percent Max. 

Percentage ot Wear, (SOO Rev.) ue ono. coreacabersnrnnarconcens Nev. T233 50 Percent Max. 

Soundness (5 Cycles, Sodium Sulfate)... esses Nev. T470 12 Percent Max. 
Loss 

PUY 7 AME Stel ta 1s sareasteanbsnteaecinaasanonsnnd eiaaeadank aotteaditie aeons Nev. T490 0.3 Percent Max. 

CheannesssVahiés. 200A Sai) be ee. Nev. T228 71 Min. 


Thin or elongated pieces (length greater than five (5) times maximum 
thickness) shall not exceed fifteen (15) percent by weight. 


706.03.02 Lightweight Aggregates. 
the following requirements: 


These aggregates shall conform to 


77 PERCENTAGE BY WEIGHT PASSING SIEVE———- 


Fine Fine 1” Size 3/4” Size 
Sieve Size Natural Lightweight Coarse Coarse 
ae SS er RA Al nd At AE — sl The Be Aaa sn a ll ee 95-100 100 
?l4 Inch...220. 70) DOIootg! 20 UA? SG One SBT (UMS) OSE Oo 90-100 
INCH Tal) patter scent oeerene: Et teat Seid obs 25260008 SLD 
1S EN, Ne ae MINIS 100 LOO so tcgy a geetgctos 20-60 
SL, Lh SORE PAELLA EN 95-100 85-100 0-10 0-10 
Its Cone) eine Aine. el Santee AAee ce PF, Res 45-80 BO SU tie Sree Ot Te ae 
Nat SODA tant. TERI! eek wes ek... 10-35 BOSS AA tata sede 11h) CPE EEY 
Ge GW 8 elt ELS Mee a oe oe” Ney?” 2-12 5HZ5 + eke | EE 
Leo ls) 2. BE eee eae nn ene Me Deter yrepthncnnitt creetommennentimtucitemeninares 4 VAT gel 
Test Test Method Requirements 
SICVE ANALY $18 4. g-2.20.-i.0--npenpeed ee ceemia wcuthe ones Nev. T206 Above (a) 
Seninhinpaenme a to setcry oc ifiention.ol ASTM Speciie ation. Név, "£200 fr Be £ 
MI GITAV CRETE FOOSE OVEN CTY) ooo coc secs icc omenconeccanee Nev. T119 Fine Agg.—70 Ib. 
cu. ft. Max. (b) 
Coarse Agg.—55 
lb. cu. ft. Max. 
(b) 
Comb. Fine and 
Coarse—65 lb. 
cu. ft. Max. (b) 
OPssanic HUE IES. cca IUD ccc sctecacniceh ut ees etme Nev. T498 = Satisfactory (c) 
Clay Tamips... 2600S ao. MD. MG. accssmoresscnetonsmbracenoaseneaneon Nev. T490 2 Percent Max. 
Tést:formStaining-Materidlt. tac. V2 0s anssnasenmeneecagee Nev. T488 — Satisfactory (d) 
Mortar Making Properties Of Sand.............2.2.----seeeeeeeeseeeees Nev. T472 95 Percent Min. (e) 


(a) With the following exceptions: The weight of the test sample for the fine 
lightweight aggregate shall be in accordance with Table III, and the aggregate 
when mechanically sieved shall be sieved for only five (5) minutes. The test 
sample for coarse aggregate shall consist of no less than one-tenth (0.1) cu. ft. 
of the material used for the determination of unit weight. 
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TABLE III 
Weight of Sieve Test Sample for Fine Lightweight Aggregates 

Nominal Weight of Aggregate Weight of Test 
Lbs. Per Cubic Foot Sample, Grams 

OMB | 2b beh Se heen canctedlenederaiteavsaitrcetrncdeciecmbeudilecia aa Wapare, MR AOE 150 

a So ERA ARM MO, A's 4 One nee remote menenrebrmtree vores ct JN (May ME Be = = Se 200 

AS=55 NB WOW. saceadascanipuictasRvanesedigat Pee Aaa tere eee, PR eS 250 

= te Fo a ERO WUh (Se yn ae eee nimi dete reattach Neb seitor peer A 300 

OBATO aac rtnarcs seep pila lial BM nc an won crtecaneeesed 350 


(b) The unit weight of successive shipments of lightweight aggregate shall 
not differ by more than ten (10) percent from that of the sample submitted for 
acceptance tests. 

(c) Aggregates tested and showing color darker than the standard shall be 
rejected unless it can be demonstrated that the discoloration is due to small 
quantities of materials not harmful to the concrete. 

(d) Aggregates tested and showing stain darker than “‘heavy stain’’ (stain 
index of eighty (80) or darker shall be tested by chemical procedure, and 
aggregates that contain one and five-tenths (1.5) mg. or more of ferric oxide 
(Fe203) per two hundred (200) gram sample shall be rejected for use. 

(e) Fine aggregate failing in the test for organic impurities (Nev. T498) may 
be used provided that when tested for effect and organic impurities on strength 
of mortar, the relative strength at seven (7) and twenty-eight (28) days 
calculated in accordance with (Nev. T472) is not less than ninety-five (95) 
percent. 


706.03.03 Fine Aggregate. This aggregate shall conform to the follow- 
ing requirements: 


Percentage by Weight 


Sieve Size Passing Sieve 
DALIT CAE. | MME Ne SEDO ti AE SANE E aOR E A Mera OMENS GUN ONES URC San SGN ain Geet 100 
ACW SES ae or ne ee: SERRE UR, APS oo enol = Wine NUR. ae SOMO. Ue - RNCRORIE ee 95-100 
ING Bh oa ity GA class be at res op IE eect i cap Med anatis con sess RM arcana 45-80 
Ja Ce itah A Rn ae ¢ : RiP eRe ho aA RAV ARE MUD eee ALD. Be At EY eee s. 10-35 
Dies: TCR Rae aah va oe I caer lege at 2-12 
gts ae 9S Beall eee ht, Sn MUON ORTMe 10ie Jt RUE SI ARICRETIDR HME DUNMEUNetnts,. <p, bu. ur Melnt 0-5 

Test Test Method Requirements 
Sieve Apa lyst OR a re hcae Nev. T206 Above 
SamplingrAgeregate. RNS eee ae eee venenasennticn Nev... T2003. )ni- 
Soundness (5 Cycles, Sodium Sulfate)... eeeeeeceecneoeees Nev. T470 10 Percent Max. 

Loss 

Clay. Liamnpse fe ee SNe Nev. T490 1 ~Percent Max. 
Lightweight PIeéces: 1m Agere pate cic feet Penge ceteanctnnccte ast Nev. T487 1 ~ Percent Max. 
Percentage of Particles of Less Than 1.95 Sp. Gr............. Nev. T486 3 Percent Max. 
Organic Impuriti€siiA 1S) VAL NR) Oe eee oe Nev. T498 Satisfactory (a) 
Mortar, Making; Properties_1.0/13 423...2:4. 23 Salhi Nev. T472 95 Percent Min. (b) 
Sand Equivalent:..20 02 gota Scene eee te ae eee Nev. T227. 71 Min. 


(a) Aggregates tested and showing color darker than the standard shall be 
rejected unless they pass the ‘‘Mortar Making Properties’’ test (Nev. T472). 
(b) This test shall only be required should samples of fine aggregate fail to 
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pass the organic impurities test. Fine aggregate failing in the test for organic 
impurities (Nev. T498) may be used provided that when tested for effect of 
organic impurities on strength of mortar, the relative strength at seven (7) and 
twenty-eight (28) days calculated in accordance with Nev. T472 is not less 
than ninety-five (95) percent. 


706.03.04 Grout and Mortar Sand. At the Contractor’s option, sand 
for grout and mortar shall conform to either of the following requirements: 


Percentage by Weight 


Sieve Size Passing Sieve 
oS ING OSE |. So a aetna OME ATEN ST ete dks t y 100 
"iL Pea ee: ak en ee eee Sey Tee amma I MIEN ene. oy eee ee 95-100 
“SAUER Phe em env eer, Song A melee RDU NARA DE oo 2 TICK? LESS AE MN LSE Bl aback 8 45-80 
Nog eee Ne» Be ee _. Sewer pment bed eel iene Nee Ny UE 10-35 
ah a aN A, MS) TPR. AS ORE errcey hrccceteetee tc nee hak ope ir cece tan 2-12 
ONE) coy hac pectsdege be deuce lle ect earl Bleed Ly Ta thie. 5 el edi iene Dain, AACS 0-5 

or 
Percentage by Weight 

Sieve Size Passing Sieve* 
‘Slijy. Tipeapmay candle speusdeneal st Lean thea Usitrcoh thie Ail sbeccbaeleall mecioliccands renee 100 
Sola. <i lose srtecee cet tet abt) ANE REPRISES etter h- SPUR ORLY he) OTE Sod nim LEN Eo WARIS PI ae 95-100 
ONIN Tier CIN ei oo ted SADR SOME iy Hee, SORA Pa MARU Pa i AO es SRA RU URN ry oe UNOS 70-100 
INGU. ATS Te? eee Ae kere te. Pine AS Rees Baer ce 40-75 
il Fachees AINE A ae RR gee OE NE. dee oe SE 5 BER Rd i ea a 20-50 
Se LA Bt oe CEE ORE Eat No Le ko aeRO WUE mn Soe On meen 10-25 
ALD RSET ah RSS ya) Ae a aR ARETE RIN ANE SENT MUDD APE ec et cn 0-10 


*When lightweight, natural, or manufactured sand fails the gradation limits specified above, it may be used 
provided the mortar can be prepared to comply with the aggregate ratio, water retention, and compressive strength 
requirements of the property specification of ASTM Specification C270 for mortar for unit masonry. 


At the Contractor’s option, coarse aggregate for grout shall conform to 


ither he followi irements: 
either of the following requirement De dahe geen rey 


-———— Passing Sieve, 


Sieve Size Size No. 8 Size No. 89 
11 I Tid tot Se eral SE Aan te nA “Ie NT Ste cant or end Mie eee ee 100 100 
Sg Li De a | ORL a US So Ma aRe Teflon tai ory BM: ted 9h LR Ub a ROR 85-100 90-100 
lip PER hy carte lal: ACR eee RO ten eee 4 ly AUR oh ee tod L rae 10-30 20-55 
ONL i fe Skis i Ae ni gee OS OPM A Pe ht I CC MOSER IS Ny EE ONN 0-10 5-30 
int Fi ES Se BIE OGY a Sea noe he aie 7 iY CN ns 0-5 0-10 
IEE ge LIYE C2 Aa eS AS AAAs MAPS REIN Ml AY Del tn ee eh OE ete 0-5 
Test Test Method Requirements 
SSI VO RATICL Y SUS Wetec tere el aaccivyarencciieadtnce dy ten eee ae Rare Nev. T206 Above 
ED eA PO TCO ALE 8 sok otek cecucnue Lwllnels M rL Neva T2200) iecncgy 
COT AUIC MLINDUEMICS {SANG sois calaicsc catenins biatre yee tee es Nev. T498 — Satisfactory (a) 
Soundness (Coarse Aggregate) (5 Cycles, Sodium Sul- 
“EE USD OLE ete hate Sala 2 IRN daily ak RU al 8 AUS OR ie Nev. T470 12 Percent Maxi- 
mum Loss 
Soundness (Fine Aggregate) (5 Cycles, Sodium Sul- 
FE Pol ELUTE OLA ha gas is RRO, eee Me Day RA tal nf) 2) SV sal Nev. T470 10 Percent Maxi- 
mum Loss 
Mortar Making Properties (sand)............-2-2-2---2-:+:----s0000-000-=- Nev. T472 95 Percent Mini- 
mum (b) 
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(a) Aggregates tested and showing color darker than the standard shall be 
rejected unless they pass the ‘‘Mortar Making Properties’’ test (Nev. T472). 

(b) This test shall only be required should samples of sand fail to pass the 
‘‘Organic Impurities’ test (Nev. T498). Sand failing in the test for organic 
impurities may be used provided that when tested for effect of organic 
impurities on mortar strength, the relative strength at seven (7) and twenty- 
eight (28) days calculated in accordance with Nev. T472 is not less than 
ninety-five (95) percent. 


706.03.05 Stone for Masonry and Riprap. This stone shall conform to 
the following requirements: 


Source Requirement Tests Test Method Requirements 
Percentagerof, Wear (500 Rev.) ye et ee Nev. T233  — 45 Percent Max. 
SPCC LIM ME AN LOY cseetaceacatt secant ted ee Nev. T1111 2.5 Min. 
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SECTION 707 


JOINT MATERIAL 


SCOPE 


707.01.01 Material Covered. This specification covers the quality 
requirements for poured filler, preformed fillers, and resilient and rubber type 
gaskets used in the construction of bridges, culverts, sidewalks, etc. 


PHYSICAL PROPERTIES AND TESTS 


707.03.01 Joint Fillers. Preformed fillers for joints shall conform to the 
requirements of ASTM D1751, Fiber Type, and shall be punched to admit the 
dowels where called for on the plans. The filler for each joint shall be 
furnished in a single piece for the full depth and width required for the joint 
unless otherwise authorized by the Engineer. When the use of more than one 
(1) piece is authorized for a joint, the abutting ends shall be fastened securely 
and held in place by stapling or other positive fastening satisfactory to the 
Engineer. 


707.03.02 Rubber Gaskets. The ring gaskets shall conform to the 
requirements of AASHTO M198. 


707.03.03 Waterstops. Waterstops shall conform to the following 
requirements: 
(a) Natural Rubber— 


Test Test Method Requirements 
Tension Testing of Vulcanized Rubbet......................-...-- ASTM D412 ‘Tensile strength 
3,500 Ibs. Min. 
p.s.i.—Elongation 
at breaking of 550 
percent. Unit 
stress (300 per- 
cent) 1,100 lbs. 
p.s.1. Min. Unit 
stress (500 per- 
cent) 2,800 lbs. 
p.s.i. Min. 
Test for Accelerated Aging of Vulcanized Rubber 
by the Oxygen Pressure Method............-...-------------------- ASTM D572 ‘After 7 days in air at 
TOO” * (82 FOr 
after 48 hours in 
oxygen at 158° (+ 
2°)F. and 300 Ibs. 
p.s.i., the tensile 
strength and elon- 
gation shall not be 
less than 65 per- 
cent of the origi- 
nal. 
Test for Indentation of Rubber by Means of a 
Darometer Mitel) VO Leos le ee) ee ASTM D2240 55 to 65 (hardness) 


707 JOINT MATERIAL 


Natural rubber waterstops shall be manufactured from a stock composed of 
a high grade compound made exclusively from new plantation rubber rein- 
forced carbon black, zinc oxide, accelerators, antioxidants, and softeners. 
This compound shall contain not less than seventy-two (72) percent by volume 
of new plantation rubber. 

(b) Synthetic Rubber— 


Test Test Method Requirements 


Tension Testing of Vulcanized Rubbet.........................--: ASTM D412 ‘Tensile strength 
2,500 Ibs. p.s.1. 
Min. Elongation 
at breaking of 425 
percent. 
Testing for Accelerated Aging of Vulcanized Rub- 
ber by the Oxygen Pressure Method......................------ ASTM D572 _ After 7 days in air at 
TOStCE2°)F. Or 
after 48 hours in 
oxygen at 158° (+ 
2°)F. and 300 lbs. 
p.s.i., the tensile 
strength and elon- 
gation shall not be 
less than 65 per- 
cent of the origi- 


nal. 
Test for Indentation of Rubber by Means of a 
|W TTA F051 ol iy Coen le IME HON AE NRE Mii DY coat RIL Sign ASTM D2240 50 to 70 (hardness) 
(c) Polyvinyl Chloride— 
Test Test Method Requirements 
Polyvinyl Chionde Waterstops. 9 eee Corps of Engr. 
CRD-C572 Compliance of para- 
graph 6 


707.03.04 Pourable Joint Sealer. The sealant shall consist of a two (2) 
component polyurethane sealant which will withstand up to plus or minus 
twenty-five (25) percent movement. 

When tested in accordance with Test Method No. Nev. T444, the sealant 
shall conform to the following requirements: 


Modulus<at 150%percent elongation 2.22.20. 8-75 p.s.1. 
Width of sealant after 7 days extension and one hour recov- 
fod Dey 2 see: AL. WE. GOONS NSE Renal faire hls. otto cs el anennp bey eel aera cecatd ol 21/32 inch max. 

Condition 24 hours after notching................caekbad boaigesll!. Sealant must not fail com- 
pletely in adhesion or cohe- 
sion. 

Condition of water immersed specimen at 7 dayS............-------------- Notches or loss of bond '4 
inch, max. 

Condition of specimen after 100 hours in Fadeometet.................. No more than slight checking 
or cracking 

CHREAS CMO TISICTICET ACL OTN 2c. sits teens crn aera ee ote cosets 4.5-12.0 millimeters 


The sealant shall be self-levelling but cure rapidly enough to avoid flow 
after application on grades up to fifteen (15) percent. 

No material shall be used which has skinned over or which has settled in the 
container to the extent that it cannot be easily redispersed by hand stirring to 
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form a smooth uniform product. Each container shall be clearly labeled or 
each delivery of material in the tanks of two (2) component equipment shall be 
accompanied with a ticket showing the manufacturer’s name, lot or batch 
number, date of manufacture, date of packaging, date, if any, beyond which 
the polyurethane sealant shall not be used without additional testing and 
approval, and manufacturer’s instructions for use. 

Polyethylene foam shall be commercial quality, with a continuous, impervi- 
ous, glazed top surface, suitable for retaining the liquid polyurethane sealant 
in the joint while hardening. 

A primer, furnished by the manufacturer of the sealant, shall be applied to 
the sides of the groove and to all exposed vertical surfaces in the joint prior to 
placing the polyurethane sealant. The primer shall be dry at time of placing 
the sealant. Contaminated primer shall be removed and replaced. 

The sealant shall be machine mixed and placed with equipment which 
accurately proportions and mixes the two (2) components and extrudes the 
mixed material into the joint. Such equipment shall be of a type approved by 
the manufacturer of the sealant and all manufacturer’s instructions shall be 
followed. Polyurethane liquid components which have been exposed to the 
atmosphere for more than twenty-four (24) hours shall not be used. 

The Contractor shall furnish the Engineer with a Certificate of Compliance 
executed by the manufacturer of pourable joint sealer. Such certificate shall 
attest that the pourable joint sealer, as produced in the usual course of the 
manufacturer’s trade, conforms to these specifications. 


707.03.05 Asphalt Plank. Asphalt plank shall conform to the require- 
ments of ASTM Designation D517 for plain asphalt plank. 


707.03.06 Blank. 


707.03.07 Joint Sealer for Weakened Plane Joints in Portland Cement 
Concrete Pavements. (a) Transverse Weakened Plane Joints. The joint 
sealant material shall be Dow Corning 888 Highway Joint Sealant, General 
Electric Silicone Highway Joint Sealant SCS 4403, Superior Products Super- 
seal 888, or approved equal. Only silicone based products will be considered 
for approval. 

(b) Longitudinal Weakened Plane Joints. At the Contractor’s option, the 
sealant for longitudinal weakened plane joints may be the same material 
required in subparagraph (a) of this subsection, or the material shall conform 
to the following requirements: 

The sealant shall be a single component hot poured elastomeric polymer 
joint sealer conforming to the requirements of ASTM Designation D3406 as 
to general requirements, physical properties, packing, and marking and 
sampling. Testing methods for physical requirements enumerated in ASTM 
Designation D3406 shall be in accordance with the requirements of ASTM 
Designation D3408. 

All sealants shall be placed in accordance with the manufacturer’s recom- 
mendations, two (2) copies of which shall be furnished to the Engineer not 
less than fourteen (14) days in advance of beginning joint sealing operations. 
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SECTION 708 


CONCRETE AND CLAY PIPE AND DRAINS 


SCOPE 


708.01.01 Materials Covered. This specification covers the quality of 
clay pipe, nonreinforced concrete pipe, reinforced concrete pipe, bituminous 
fiber pipe, and corrugated polyethylene pipe used for culverts, siphons, 
pressure conduits, sewers, and storm drains, and the quality of perforated 
pipe used in underdrains. 


PHYSICAL PROPERTIES AND TESTS 


708.03.01 Reinforced Concrete Pipe. This pipe shall conform to the 
requirements of AASHTO M170 for the specified diameters and strength 
classes. Elliptical pipe shall be furnished where specified. Unless otherwise 
specified, pipe wall design and use of elliptical reinforcement in circular pipe 
are optional. 

Precast reinforced concrete end sections shall conform to the requirements 
of the cited specifications to the extent to which they apply. 


708.03.02 Nonreinforced Concrete Pipe. This pipe shall conform to 
the requirements of AASHTO M86 for the specified diameters and strength 
classes. 


708.03.03 Perforated Concrete Pipe. This pipe shall conform to the 
requirements of AASHTO M175 or to ASTM C444 for the specified diame- 
ters and strength classes. 


708.03.04 Clay Pipe. This pipe shall conform to the requirements of 
AASHTO M65 for pipe with full circular cross section, for the specified 
diameter and strength class. When specified, the bell shall have integral 
spacer lugs to provide for an annular opening and self-centering feature. 


708.03.05 Bituminous Fiber Pipe. This pipe shall conform to the 
requirements of AASHTO M177, ASTM D1861, or ASTM D1862. 


708.03.06 Perforated Bituminous Fiber Pipe. This pipe shall conform 
to the requirements of AASHTO M177 for the specified diameters. Unless 
otherwise specified, either Type 1 or Type 2 couplings may be furnished. 


708.03.07 Corrugated Polyethylene Pipe. Perforated and nonperfo- 


rated corrugated polyethylene pipe shall conform to the requirements of 
AASHTO M252 and M294 for the specified diameters. 
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SECTION 709 


METAL PIPE AND DRAINS 


SCOPE 


709.01.01 Material Covered. This specification covers the quality of 
metal pipes, metal arch pipes, metal end sections, structural plate pipe, and 
perforated metal pipe used for culverts, drainage structures, conduits, and 
underdrains. 


PHYSICAL PROPERTIES AND TESTS 


709.03.01 Corrugated Metal Pipe and Pipe Arches. These conduits 
and the coupling bands shall conform to the requirements of AASHTO M36 
for the specified sectional dimensions and spelter coating. Shop-formed 
elliptical pipe and shop strutted pipe shall be furnished where specified. 

Special sections, such as elbows, tees, and wyes, for these conduits shall be 
of the same gage as the conduit to which they are joined, and shall conform to 
applicable requirements of AASHTO M36. 


709.03.02 Bituminous Coated Corrugated Metal Pipe and Pipe 
Arches. These conduits and the coupling bands shall conform to the require- 
ments of AASHTO M190 for the specified sectional dimensions, gages, and 
type of bituminous coating. Coupling bands shall be fully coated with bitumi- 
nous material. Shop-formed elliptical pipe and shop strutted pipe shall be 
furnished where specified. 

Special sections, such as elbows and flared end sections, for these conduits 
shall be of the same gage as the conduit to which they are joined, and shall 
conform to the applicable requirements of AASHTO M190. Coating and 
invert paving shall be of the type specified. Coating shall be as required for 
Type A unless otherwise specified. 

When bituminous coated metal pipe is specified for use, the Contractor 
may, at his option, furnish aluminized corrugated steel pipe, Type 2, con- 
forming to the requirements of AASHTO Designation M36 in lieu of bitumi- 
nous coated steel pipe. 


709.03.03 Corrugated Aluminum Pipe. This pipe shall conform to the 
requirements of AASHTO M196. 


709.03.04 Corrugated Metal Pipes for Downdrains. Downdrain 
flumes and pipe shall conform to the requirements of AASHTO M36. Type III 
inlets shall conform to the requirements of AASHTO M36. Type I and Type II 
inlets shall conform to the requirements of ASTM A93 except two (2) ounce 
coating shall be required. When specified, pipe, flumes, and inlets shall be 
bituminous coated conforming to the requirements of AASHTO M190. All 
anchor assemblies, hardware, and accessories shall conform to the require- 
ments of ASTM A153 and ASTM A123. 
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709.03.05 Corrugated Metal Pipe for Underdrains. This pipe shall 
conform to the requirements of AASHTO M36, Type III for the specified 
diameters. Unless otherwise specified, any one (1) of the first three (3) classes 
shown may be furnished. 


709.03.06 Bituminous Coated Corrugated Metal Pipe for Under- 
drains. This pipe shall conform to the requirements of AASHTO M36 and 
shall be coated with bituminous material to meet requirements of AASHTO 
M190, Type A coating, except that minimum coating thickness shall be three 
one-hundredths (0.03) inch. Coupling bands shall be full coated. The speci- 
fied minimum diameter of perforations shall apply after coating. 


709.03.07 Corrugated Aluminum Pipe for Underdrains. This pipe 
shall conform to the requirements of AASHTO M196 and M197. 


709.03.08 Steel Structural Plate Pipe and Pipe Arches. This pipe 
shall conform to the requirements of AASHTO M167. 


709.03.09 Aluminum Structural Plate Pipe and Pipe Arches. This 
pipe shall conform to the requirements of AASHTO M219. The aluminum 
structural ‘plate pipe shall be designed in accordance with Division I, Section 
12 of the AASHTO Standard Specifications for Highway Bridges, 1983 
Edition and supplements thereto. The Contractor shall submit for approval 
two (2) copies of the longhand design notes, details, and all backup informa- 
tion relative to the adequacy of the design. 


[ 644 ] 


SECTION 710 


STRUCTURAL STEEL 


SCOPE 


710.01.01 Material Covered. This specification covers the quality of 
structural steel used in highway structures. 


REQUIREMENTS 


710.02.01 Defects. Finished rolled material shall be free from cracks, 
flaws, injurious seams, laps, blisters, ragged and imperfect edges, and other 
defects. It shall have a smooth, uniform finish and shall be straightened in the 
mill before shipment. 

Material shall be free from loose mill scale, rust pits, or other defects 
affecting its strength or durability. 

The Engineer reserves the right to reject material which he deems unsuit- 
able for the purpose intended even though the material meets the requirements 
of the mill tolerances. 


710.02.02 Charpy V-notch Test. All steels used in and designated as 
main load carrying members subject to tensile stress, shall comply with all the 
requirements specified for charpy v-notch test in the various AASHTO 
designations for the steels involved. Sampling and testing procedures shall be 
in accordance with the requirements of the applicable AASHTO Temperature 
Zone Designation as shown on the contract documents, but not less than the 
requirements of Zone 2. 


PHYSICAL PROPERTIES AND TESTS 


710.03.01 Standard Steel. All steel for use in miscellaneous structures 
unless otherwise noted shall conform to the requirements of AASHTO M183 
(ASTM A36). 


710.03.02 High Strength Low Alloy Columbium-Vanadium Steel. 
This steel shall conform to the requirements of AASHTO M223 (ASTM 
A572) Grade 50, and shall be other than rimmed or capped steel. 


710.03.03 High Strength Bolts. All bolts, nuts, and washers to be used 
in high-strength connections shall conform to Division II, Article 10.3.1.7 
**High Strength Bolts,’ of the AASHTO Standard Specifications for Highway 
Bridges. 


710.03.04 Stainless Steel Bolts. This steel shall conform to the require- 
ments of ASTM A276. 


710.03.05 Welded Seamless Steel Pipe. This steel shall conform to the 
requirements of ASTM A53, Grade B. 
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710.03.06 Cold-Formed Welded and Seamless Carbon Steel Struc- 
tural Tubing in Rounds and Shapes. This steel shall conform to the 
requirements of ASTM A500, Grade B. 


710.03.07 Shear Stud Connectors. Shear stud connectors shall con- 
form to the requirements of Division II, Article 10.3.1.9 of the current 
AASHTO Standard Specifications for Highway Bridges. 


710.03.08 Pins and Rollers. This steel shall conform to the require- 
ments of Division II, Article 10.3.2, Steel Forgings and Steel Shafting of the 
current AASHTO Standard Specifications for Highway Bridges, except pin 
nuts shall conform to subsection 710.03.01 of these special provisions. 


710.03.09 Bolts. All bolts, nuts, and washers not intended for high- 
strength connections shall conform to ASTM A307. 


710.03.10 Structural Steel. Unless otherwise noted on the plans, all 
structural stee! for use in main load carrying members of bridge structures 
shall conform to the requirements of AASHTO M183 (ASTM A36) with 
Supplementary Requirement S2. Bridge elements typically not considered as 
main load'carrying members include: crossframes, diaphragms, wind brac- 
ing, stiffeners, gussett plates, bearing plates, and expansion assemblies. 


710.03.11 High Strength Low Alloy Steel. This steel shall conform to 
the requirements of AASHTO M222 (ASTM A588). 


710.03.12 High-Yield-Strength, Quenched and Tempered Alloy Steel 
Plate, Suitable for Welding. This steel shall conform to the requirements of 
AASHTO M244 (ASTM A514). 


710.03.13 High-Yield-Strength Alloy Steel Plates, Quenched and 


Tempered for Pressure Vessels. This steel shall conform to the require- 
ments of ASTM A517. 
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SECTION 711 


ALUMINUM FOR BRIDGE RAIL 


SCOPE 


711.01.01 Material Covered. This specification covers the quality of 
aluminum alloy used in bridge rail. 


PHYSICAL PROPERTIES AND TESTS 


711.03.01 Aluminum Alloy for Pipe. This pipe shall conform to the 
requirements of ASTM B241 Alloy 6061-T6 or 6063-T6. 


711.03.02 Aluminum Alloy Tubing. This tubing shall conform to the 
requirements of ASTM B221 Alloy 6061-T6 or 6063-T6. 


711.03.03 Cast Aluminum Alloy. This alloy shall conform to the 
requirements of AASHTO M193. 


711.03.04 Aluminum Alloy Shims. This alloy shall conform to the 
requirements of ASTM B209 Alloy 1100-0. 
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SECTION 712 


MISCELLANEOUS METAL 


SCOPE 


712.01.01 Material Covered. This specification covers the type and 
quality of miscellaneous metals used in various highway construction. 


PHYSICAL PROPERTIES AND TESTS 


712.03.01 Steel Castings. This steel shall conform to the requirements 
of ASTM A27, Grade 65-35. 


712.03.02 Gray Iron Castings. These castings shall conform to the 
requirements of ASTM A48, Class 40. 


712.03.03 Malleable Castings. These castings shall conform to the 
requirements of ASTM A47, Grade 32510. 


712.03.04 Blank. 


712.03.05 Bronze Castings. These castings shall conform to the 
requirements of ASTM B22, Copper Alloy No. 863 (UNS No. C86300). 


712.03.06 Welding Materials. Materials used for welding shall con- 
form to the current American Welding Society Structural Welding Code and 
current AASHTO Standard Specifications for Welding of Structural Steel 
Highway Bridges. 


712.03.07 Steel Piles. This steel (“‘H’’ Piles and Sheet Pilings) shall 
conform to the requirements of ASTM A36. 


712.03.08 Steel Shell for Piles. This steel shall conform to the require- 
ments of ASTM A252, Grade 2. 
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SECTION 713 


REINFORCEMENT 


SCOPE 


713.01.01 Materials Covered. This specification covers the quality of 
bar steel, fabricated reinforcement and welded steel wire used in the rein- 
forcement of concrete. 


PHYSICAL PROPERTIES AND TESTS 


713.03.01 Bar Steel Reinforcement. This steel shall conform to the 
applicable following requirements: 


Test Test Method Requirements 
Deformed Billet-Steel Bars for Concrete Reinforce- 

05 2 | TE Near os oie ot. er clench. dreds ASTM A615. Grade 40, 60 (a) 
Axle-Steel Deformed Bars for Concrete Reinforcement. ASTM A617 Grade 40, 60 (a) 
Spiral Reimioreenients_  si.3he ives Wea aS AD) ASTM A615 Grade 60 (a) 


(a) With the following exceptions: If reinforcing steel bars fail to meet the 
minimum unit stress when calculated on the basis of ASTM A615 or A617 the 
material may be considered acceptable if minimum specification requirements 
are satisfied by computing the unit stress ‘‘Section Area’’ method described in 
Test Method No. Nev. T484. 

(b) The steel supplier shall furnish three (3) copies of certified mill test 
results for each heat of steel supplied to the project. Additionally two (2) 
thirty (30) inch samples of each size per heat shall also be furnished for 
testing. Field samples may also be tested from ‘‘extra’’ bars as required in 
subsection 505.02.02 of these specifications. 


713.03.02 Fabricated Steel Bar or Rod Mats Reinforcement. This 
steel shall conform to the requirements of ASTM A184. 


713.03.03 Welded Steel Wire Fabric Reinforcement. This steel shall 
conform to the requirements of ASTM A185. 


713.03.04 Prestressing Steel. Prestressing steel shall be high-tensile 
wire conforming to ASTM Designation A421, high-tensile wire strand con- 
forming to ASTM Designation A416, or uncoated high-strength steel bars 
conforming to the following requirements: 
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Plan BatS=saecaay Deformed Bars 


Grade 145 Grade 160 Grade 150 
Ultimate tensile strength, p.s.1..0.,.2 2 eee 145,000 160,000 150,000° 
Viel Strengths psi ee ee ee 130,000 140,000 120,000'-6 
Elongation, min. percent............. SURG 43 43 5: 
Reduction-in area, min. perceniSan ae 20° 20° 203 
Modulus of Elasticity at 70 percent of guaran- 
teed ultimate strength, min. p.S.i...........--.------- 25x 10° 25x 10° 25x10° 


\Measured at two-tenths (0.2) percent offset. 

2Measured at seven-tenths (0.7) percent extension under load method. 
3Measured in twenty (20) bar diameters. 

4Measured in ten (10) bar diameters or eight (8) inch minimum. 
5Based on nominal area. 


6Based on effective area which is determined from the bar weight less three and five-tenths (3.5) percent for the 
ineffective weight of the deformations. 


7For deformed bars, the reduction of area shall be determined from a bar from which the deformations have been 
removed. Such a bar shall be machined no more than necessary to remove the deformations over a length of twelve 
(12) inches, and reduction will be based on the area of the machined portion. 


Dimensions and Weights of High Strength Bars 
Nom. Wt. Nom. Area Nom. Wt. Eff. Area 


Nominal Dia. In.! Lb./ft. In.2 Lb./ft. In.2 
PU ccc eclasa oodeean ca cidhaen'y, Dcitchay ap Alas tre Necge tes ates Ale aie UR eh BS a ne oe 0.98 0.28 
af) Eee Raney SAE Em cro) RAE eae ee 1.50 0.44 1.49 0.42 
ij een te eines peter niet oeshe., eit dosaiaele aN 2.04 OPGU og. kasd ae 
pS AAI ESE Se SUNT, Fee ee ee Oe tee 2.67 0.78 3.01 0.85 
PLL S8 Se OLR SI Le oe 3.38 O9912009 SLAG MON 
Lael eo toby Revel ore! Se A onder DI ee 4.17 1.23 4.49 1.25 
V2 ss, cited on hac dee eke ee eaten ee 6105 1.48 5.56 1.58 


1The maximum variation in diameter of a plain bar shall not exceed +0.030, —0.010 inch from the nominal 
diameter. 


2The maximum variation in weight for deformed bars shall not exceed +3.0 percent or —2.0 percent of the 
nominal weight for the respective bar size. 


Both plain and deformed bars shall show no evidence of cracking after 
being bent ninety (90) degrees around a pin. For bars five-eighths (°/s) inch 
diameter through one and one-eighth (1'/s) inch diameter the pin diameter 
shall be six (6) times the bar diameter. For one and one-fourth (1'/4) inch and 
one and three-eighths (17/s) inch diameter bars the pin diameter shall be eight 
(8) times the bar diameter. 

The bend test shall be made when the steel is between sixty (60) degrees and 
eighty (80) degrees F. The bending apparatus shall provide a continuous and 
uniform application of force throughout the duration of the bending operation, 
unrestricted movement of the specimen at the points of contact, and close 
wrapping of the specimen around the pin or mandrel during the bending 
operation. 

All bars in any individual member shall be of the same grade, unless 
otherwise permitted by the Engineer. 

When bars are to be extended by the use of couplers, the assembled units 
shall have a tensile strength of not less than the manufacturer’s minimum 
guaranteed ultimate tensile strength of the bars. Failure of any one (1) sample 
to meet this requirement will be cause for rejection of the heat of bars and lot 
of couplers. The location of couplers in the member shall be subject to 
approval by the Engineer. 
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Wires shall be straightened if necessary to produce equal stress in all wires 
or wire groups or parallel lay cables that are to be stressed simultaneously or 
when necessary to insure proper positioning in the ducts. 

Where wires are to be button-headed, the buttons shall be cold formed 
symmetrically about the axis of the wires. The buttons shall develop the 
minimum guaranteed ultimate tensile strength of the wire. No cold forming 
process shall be used that causes indentations in the wire. Button-heads shall 
not contain wide open splits, more than two (2) splits per head, or splits not 
parallel with the axis of the wire. 

Sampling and testing shall conform to the specifications of ASTM Designa- 
tion A416 and ASTM Designation A421 and as specified below. 

Samples from each size and each heat of prestressing bars, from each 
manufactured reel of prestressing steel strand, from each coil of prestressing 
wire, and from each lot of anchorage assemblies and bar couplers to be used 
shall be furnished for testing. With each sample of prestressing steel wires, 
bars, or strands furnished for testing, there shall be submitted a certification 
stating the manufacturer’s minimum guaranteed ultimate tensile strength of 
the sample furnished. 

All materials for testing shall be furnished by the Contractor at his expense. 
The Contractor shall have no claim for additional compensation in the event 
his work is delayed awaiting approval of the materials furnished for testing. 

All bars of each size from each mill heat, all wire from each coil, and all 
strand from each manufactured reel to be shipped to the site shall be assigned 
an individual lot number and shall be tagged in such a manner that each such 
lot can be accurately identified at the jobsite. Each lot of anchorage assemblies 
and bar couplers to be installed at the site shall be likewise identified. All 
unidentified prestressing steel, anchorage assemblies or bar couplers received 
at the site will be rejected. 

The following samples of materials and tendons, selected by the Engineer 
from the prestressing steel at the plant or jobsite, shall be furnished by the 
Contractor to the Engineer well in advance of anticipated use: 

(a) For wire, strand, or bars, one (1) five (5) foot long sample of each size 
shall be furnished for each heat and pack or reel. 

(b) If the prestressing tendon is to be prefabricated, one (1) completely 
fabricated prestressing tendon five (5) feet in length for each size of tendon 
shall be furnished, including anchorage assemblies. If the prestressing tendon 
is to be assembled at the jobsite, sufficient wire or strand and end fittings to 
make up one (1) complete prestressing tendon five (5) feet in length for each 
size of tendon shall be furnished, including anchorage assemblies. 

(c) If the prestressing tendon is a bar, one (1) five (5) foot length complete 
with one (1) end anchorage shall be furnished and in addition, if couplers are 
to be used with the bar, two (2) four (4) foot lengths of bar equipped with one 
(1) coupler and fabricated to fit the coupler shall be furnished. 

Before being allowed for use, the proposed prestressing system must have 
prior approval by the Engineer. Approval of new prestressing systems will be 
contingent on prequalification testing by the Contractor, at his expense, of 
complete tendon assemblies as proposed for use and the submittal of written 
information as may be requested by the Engineer. 

When prestressing systems have been previously tested and approved for 
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Department of Transportation’s projects, complete tendon samples need not 
be furnished, provided there is no change whatsoever in the materials, design, 
or details previously approved. Working drawings shall contain an identifica- 
tion of the project on which approval was obtained, otherwise sampling will 
be required. 

For prefabricated tendons, the Contract shall give the Engineer at least ten 
(10) days notice before commencing the installation of end fittings or the 
heading of wires. The Engineer will inspect end fittings installations and wire 
headings while such fabrication is in progress at the plant and will arrange for 
the required testing of the material to be shipped to the site. 

No prefabricated tendon shall be shipped to the site without first having 
been released by the Engineer, and each tendon shall be tagged before 
shipment for identification purposes at the site. All unidentified tendons 
received at the site will be rejected. 

Jobsite or site as referred to herein shall be considered to mean the location 
where the members are to be manufactured whether at the bridge site or a 
removed casting yard. 

The release of any material by the Engineer shall not preclude subsequent 
rejection if the material is damaged in transit or later damaged or found to be 
defective. 


713.03.05 Cold-Drawn Steel Wire for Spiral Reinforcement. This 
steel shall conform to the requirements of ASTM A82. 
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PAINT 


SCOPE 


714.01.01 Materials Covered. This specification covers the quality, 
color, and number of applications of paint used in painting the various 
materials of highway construction. Attention is directed to Section 715, 
‘Galvanizing,’ for galvanized coatings. 


REQUIREMENTS 


714.02.01 Certificates. The Contractor shall furnish the Engineer with 
written certification that all required tests have been satisfactorily completed 
and that the materials thereof comply with all the requirements. Samples will 
be taken when required by the Engineer. 


PHYSICAL PROPERTIES AND TESTS 


714.03.01 Iron and Steel Use Items. The Contractor may choose from 
SSPC (Steel Structures Painting Council) Alkyd Paint Systems 2.00 or Pheno- 
lic Paint System 3.00 when metal rail, bridge or pedestrian rail and guardrail 
are specified to receive paint or when painting structural steel, miscellaneous 
iron and steel standards. The color of paint shall be as shown on the plans or 
specified in the special provisions. The use of lead base paint will not be 
allowed. 

The Contractor shall submit to the Engineer for approval a letter indicating 
his choice of system, accompanied by certificates attesting that the ingredients 
chosen meet the applicable specifications and requirements prior to applica- 
tion of any paint. 


714.03.02 Timber Use Items. Cattle guard wings, bridge railings, right 
of way markers, sign posts, and miscellaneous timber structures specified to 
receive paint. 


Number Formula or 
Purpose of Coats Color General Type Specification 
Ap viele! Soa d Jee Ae pee l White Mixed *TT-P-25 
Pigment 
Exterior 
Wood *TT-P-25 
Primer 
Intermediate (first coat 
LURES ej a eno oh Weremas oes enon oem l Cream Titanium *TT-P=102 
Zinc Oxide Class B 
Finish (second coat after 
Prieta ee eee White Titanium *TT-P-102 
Zinc Oxide Class B 
Trim, Lettering and Indi- 
cations (used when so 
indicated on plans)............... | Black Titanium *TT-P-61 
Zinc Oxide 


*Federal specifications. 
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714.03.03 Concrete Use Items. Miscellaneous concrete specified to 
receive paint. 


Number Formula or 
Purpose of Coats Color General Type Specification 
VP TT hee Ne Se ee eae eon. | White Water Acrylic Resin or 
Thinned Svittb etic 
Latex Alkyd 
Emulsion 


714.03.04 Aluminum Use Items. Aluminum bridge railing and posts 
specified to receive paint shall be prepared for painting with a chemical 
conversion coating conforming to the requirements of Federal Specification 
MIL-C-5541. The coating shall be applied in accordance with the manufac- 
turer’s specifications and recommended sequence of operations. 

The-Contractor may use any of the paint systems specified for use on iron or 
steel in subsection 714.03.01 for painting aluminum, and shall submit to the 
Engineer for approval a letter indicating his choice of system as required for 
iron or steel. 
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GALVANIZING 


SCOPE 


715.01.01 Material Covered. This specification covers the quality and 
thickness of galvanize used on various material when called for on the plans 
or designated in the specifications. 


PHYSICAL PROPERTIES AND TESTS 


715.03.01 Products One-eighth (#/s) Inch Thick and Thicker. Galva- 
nizing of products fabricated from rolled, pressed, and forged steel shapes, 
plates, bars, and strip shall conform to the requirements of ASTM Designa- 
tion A123. 


715.03.02 Rail Elements. All rail elements shall be galvanized in 
accordance with AASHTO Designation M180, Type 1. 


715.03.03 Hardware. Bolts, nuts, washers, and fastenings shall be gal- 
vanized in accordance with the requirements of ASTM Designation A153. 


715.03.04 Mechanical Galvanizing. In lieu of hot-dipped galvanizing 
as specified in these specifications, ferrous metals may be mechanically 
galvanized in accordance with ASTM Designation B695. Regardless of the 
method chosen, the coated product shall conform to the coating thickness, 
adherence, and quality requirements of AASHTO Designation M232. 
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SECTION 716 


SIGN MATERIALS 


SCOPE 


716.01.01 Materials Covered. This specification covers the kind and 
quality of materials used in the construction and fabrication of ‘‘Construction 
Signs,’ ‘““Temporary Signs,’’ and “‘Permanent Signs.’’ 


REQUIREMENTS 


716.02.01 General. The following materials shall conform to the 
requirements as noted: 


SEA SEN phe SASS} 00) 8 fy Uae Half eee RM eh 2) te Cod UR te oe sale ee CR Section 501 
Reimforcingysitelien 2. SG ovine es Sel h..... ZIMA S Soret Section 505 


716.02.02 Certificates. It shall be the Contractor’s responsibility to 
ascertain that all required tests have been made by qualified testing laborato- 
ries aS approved by the Department. The Contractor shall furnish the Engi- 
neer with a written certification that all required tests have been satisfactorily 
completed and that materials and fabrication thereof comply with all the 
requirements. 

All materials shall be approved prior to use. 


PHYSICAL PROPERTIES AND TESTS 


716.03.01 Reflective Sheeting. The reflective sheeting shall consist of 
spherical lens elements embedded within a transparent plastic having a 
smooth, flat outer surface (Type I), or spherical lens elements adhered to a 
synthetic resin and encapsulated by a flexible, transparent, weatherproof 
plastic having a smooth outer surface (Type III). All sheeting shall be weather 
resistant and shall have a protected, precoated adhesive backing. 

Color tolerance shall be within the limits of the FHWA Color Tolerance 
Charts. The instrumental testing restrictions noted on the FHWA Color 
Tolerance Charts relative to retroflective materials may be disregarded to the 
following extent: 

An alternative to visual testing, instruments providing a system of diffuse 
illumination and unidirectional viewing may be used as a preliminary means 
of establishing that the colors meet the required CIE limits. In the event of any 
dispute concerning the results of instrumental testing, the visual test shall 
prevail. 

The diffuse day color of the reflective sheeting shall conform to the 
requirements of the CIE Chromaticity Coordinate Limits hereinafter specified 
and shall be determined in accordance with ASTM Designation E97 ‘*Stand- 
ard Method of Test for 45 Deg. Directional Reflectance of Opaque Specimens 
by Filter Photometry.’’ (Geometric characteristics must be confined to illumi- 
nation incident within ten (10) degrees of and centered about a direction forty- 
five (45) degrees from the perpendicular to the test surface; viewing is within 
fifteen (15) degrees of and centered about the perpendicular to the test 
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surface. Conditions of illumination and observation must not be inter- 
changed.) The standards to be used for reference shall be the Munsell Papers. 
Papers must be recently calibrated on a spectrophotometer. 

The test instrument shall be one (1) of the following: 

(a) Gardner multipurpose Reflectometer. 

(b) Gardner Model AC-2a Color Difference Meter. 

(c) Meeco Model V Colormaster. 

(d) Hunterlab D25 Color Difference Meter. 

The reflective sheeting shall include a precoated pressure sensitive adhesive 
or a tack free heat activated adhesive either of which shall be applied exactly 
or specified by the sheeting manufacturer to recommended, properly prepared 
flat surfaces without necessity of additional coats on the reflective sheeting or 
application surface. 


Type I Reflective Sheeting 


(a) Photometric Requirements. The reflective sheeting shall have the fol- 
lowing minimum brightness values at two-tenths (0.2) degrees and five-tenths 
(0.5) degrees and one and five-tenths (1.5) degrees divergence expressed as 
average candlepower per foot-candle per square foot (candelas per lux per 
square meter) of material. Measurements shall be conducted in accordance 
with standard testing procedures for reflex-reflectors of Federal Specification 
L-S-300A, “‘Sheeting and Tape, Reflective, Nonexposed Lens Adhesive 
Backing,’’ paragraph 4.47, or as amended. 
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(b) Wet Performance. The wet performance measurements shall be con- 
ducted in accordance with standard rainfall tests specified in Federal Specifi- 
cation L-S-300A and the brightness of the reflective sheeting totally wet by 
rain shall not be less than ninety (90) percent of the preceding values. 

(c) Color. The diffuse day color of Type I reflective sheeting shall con- 
form to the following: 
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(d) Lens Elements. The reflective sheeting shall possess stable and dura- 
ble spherical lens elements which, following extraction, shall show no deteri- 
oration following submersion in a 5N solution of sulphuric acid (H,SO,) for 
thirty (30) minutes at seventy-two (72) degrees Fahrenheit (twenty-three (23) 
degrees Centigrade). 

(e) Adhesive. The reflective sheeting shall include a precoated pressure 
sensitive adhesive or a tack-free heat activated adhesive, either of which may 
be applied without necessity of additional adhesive coats on the reflective 
sheeting or application surface. 

The protective liner attached to the adhesive shall be removed by peeling 
without soaking in water or other solvents and shall be easily removed after 
accelerated storage for four (4) hours at one hundred fifty (150) degrees 
Fahrenheit (sixty-five (65) degrees Centigrade) under weight of two and five- 
tenths (2.5) pounds per square inch (eighteen one-hundredths (0.18) kg. per 
Square cm.). 

The adhesive shall form a durable bond to smooth, corrosion and weather- 
resistant surfaces. The reflective sheeting, applied to cleaned and etched 
aluminum test panels shall adhere securely, forty-eight (48) hours after 
application, at temperatures of minus thirty (30) degrees to two hundred (200) 
degrees Fahrenheit (minus thirty-five (35) degrees Centigrade to ninety-three 
(93) degrees Centigrade). The adhesive bond shall be sufficient to render the 
applied sheeting vandal-resistant and prevent its shocking off when jabbed 
with a spatula at minus ten (10) degrees Fahrenheit (minus twenty-three (23) 
degrees Centigrade). The sheeting shall resist peeling from the application 
surface when a five (5) lb:/in. width (two and twenty-seven one-hundredths 
(2.27) kg. per two and fifty-four one-hundredths (2.54) cm. width) force is 
applied as outlined in ASTM Designation D903. 

(f) Film. The reflective sheeting shall have sufficient strength and flexibil- 
ity so that it can be handled, processed, and applied according to the 
recommendations of the sheeting manufacturer without appreciable stretch- 
ing, tearing, or other damage. It shall permit application over and conform- 
ance to moderate, shallow embossing characteristics of certain sign borders 
and symbols. Following liner removal, the reflective sheeting shall not shrink 
more than one thirty-second ('/32) (seventy-nine one-hundredths (0.79) mm.) 
in ten (10) minutes nor more than one-eighth ('/s) (three and eighteen one- 
hundredths (3.18) mm.) in twenty-four (24) hours in any dimension per nine 
(9) inch (twenty-two and nine-tenths (22.9) cm.) square at seventy-two (72) 
degrees Fahrenheit (twenty-three (23) degrees Centigrade) and fifty (50) 
percent RH. 

The sheeting when applied according to manufacturer’s recommendations 
to cleaned and etched two one-hundredths (0.02) in. by two (2) in. by eight 
(8) in. (five and eight one-hundredths (5.08) mm. by five (5) cm. by twenty 
and three-tenths (20.3) cm.) aluminum, conditioned twenty-four (24) hours 
and tested at seventy-two (72) degrees Fahrenheit and fifty (50) percent RH 
shall be sufficiently flexible to show no cracking when bent around a three- 
fourths (3/4) inch (nineteen and five one-hundredths (19.05) mm.) mandrel. 

(g) Surface. The sheeting surface shall be smooth and flat, facilitate 
cleaning and wet performance, and exhibit eighty-five (85) degrees glossme- 
ter rating of not less than forty (40) (ASTM Designation D523). The sheeting 
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surface shall be readily processed and compatible with recommended trans- 
parent and opaque process colors and show no loss of the color coat with 
normal handling, cutting, and applications. 

The sheeting shall permit cutting and color processing at temperatures of 
sixty (60) to one hundred (100) degrees Fahrenheit (fifteen (15) to thirty-eight 
(38) degrees Centigrade) and relative humidities of twenty (20) to eighty (80) 
percent. The sheeting shall be heat-resistant and permit force curing without 
staining of unapplied sheeting at temperatures up to one hundred fifty (150) 
degrees Fahrenheit (sixty-five (65) degrees Centigrade) and up to two hundred 
(200) degrees Fahrenheit (ninety-three (93) degrees Centigrade) on applied 
sheeting. The sheeting surface shall be solvent resistant such that it may be 
cleaned with gasoline, WM&P naphtha, mineral spirits, turpentine, metha- 
nol, and xylol. 

(h) Durability. Reflective sheetings, processed, applied to approved sign 
base materials, and cleaned, in accordance with manufacturer’s recommenda- 
tions for their use on traffic control signs shall be capable of performing 
satisfactorily for the number of years stated in Table I if the sheetings have not 
deteriorated due to natural causes to the extent that: (1) the sign is ineffective 
for its intended purpose when viewed from a vehicle, or (2) the average 
nighttime reflective brightness is less than that specified in Table I. 


TABLE I—(Type I) 


Average min. candlepower 


per foot candle per sq. Satisfactory 
ft. at 0.2° divergence Performance 
Sheeting Color and —4° incidence Life 

DIU VETS WV NES: NG oi canis dcee carastenecexannseat es 30 7 years 
BUM NY ILE ING © 2 ccd teec sees restau edecroes oes 36 7 years 
ONG ASM) <0) os) Gk MC IMR eo Bie a et ee ee 20 7 years 
NCU Reena te ime ees ack le Sal co ile se al 5 7 years 
12 Da ae SL Cae Sea os core, Meee ae NSAI 2 7 years 
(PSE TO Se OS Eel RR Sk See ieee Sen 3 7 years 
ORV EOE ONS oy SA Oi ep ae net» UPPLIENE os 10 3 years 


Type III Reflective Sheeting 


(a) Photometric Requirements. The reflective sheeting shall have the fol- 
lowing minimum brightness values at two-tenths (0.2) degrees, five-tenths 
(0.5) degrees, and one and five-tenths (1.5) degrees divergence expressed as 
average candlepower per foot-candle per square foot (candelas per lux per 
Square meter) of material. Measurements shall be conducted in accordance 
with standard photometric testing procedures for reflex-reflectors, paragraph 
4.4.7 of Federal Specification LS-300A, ‘Sheeting and Tape, Reflective; 
Nonexposed Lens Adhesive Backing,” or as amended. 


[ 665 ] 


SIGN MATERIALS 


716 


eu CL O'LI 
L0 O St OSEt 
oS I oS eG 

a ee 


LO O'¢eT O'S7 
0'l 0°0¢ 0°09 
of | oS oC 
ee = ei) = 


Cl 0'0€ 0 OL 
Oe OLS 00ST 
asi AS eG 
—___—— mo]]24 ———— 


10 0°C OV 
v0 O1T 0°0¢ 
oS if eSi of 


O?¢ O's 0° OCT 

OT 0'S6 0' OSC 

5S I SS; ot 
___ a31y 4-49] 1§ ———? 


oOP 

He 
“Buy ‘OUT 
“Buy “AIG 


[ 666 ] 


SIGN MATERIALS 716 


(b) Wet Performance. Wet performance measurements shall be conducted 
in accordance with standard rainfall test specified in Federal Specification L- 
S-300A and the brightness of the reflective sheeting, totally wet by rain, shall 
not be less than ninety (90) percent of the above values. 

(c) Color. The diffuse day color of Type III reflective sheeting shall 
conform to the following: 
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(d) Lens Elements. The reflective sheeting shall possess stable and dura- 
ble spherical lens elements which, following extraction, shall show no deteri- 
oration following submersion in a 5N solution of sulphuric acid (H,SO,) for 
thirty (30) minutes at seventy-two (72) degrees Fahrenheit (twenty-three (23) 
degrees Centigrade). 

(e) Adhesive. The reflective sheeting shall include a precoated pressure 
sensitive adhesive or a tack free heat activated adhesive either of which shall 
be applied exactly as specified by the sheeting manufacturer to recommended, 
properly prepared flat surfaces without necessity of additional adhesive coats 
on the reflective or application surface. 

The protective liner attached to the adhesive shall be removed by peeling 
without soaking in water or other solvents and shall be easily removed after 
accelerated storage for four (4) hours at one hundred fifty (150) degrees 
Fahrenheit (sixty-five (65) degrees Centigrade) under weight of twenty-five 
one-hundredths (0.25) pounds per square inch (eighteen one-hundredths 
(0.18) kg. per square cm.). 

The adhesive shall form a durable bond to smooth, corrosion and weather 
resistant surfaces. The reflective sheeting, applied to cleaned and etched 
aluminum test panels shall adhere securely, forty-eight (48) hours after 
application, at all normal application temperatures up to one hundred fifty 
(150) degrees Fahrenheit (ninety-three (93) degrees Centigrade) after the 
panels are conditioned for twenty-four (24) hours at minus ten (10) degrees 
Fahrenheit (minus thirty-five (35) degrees Centigrade), the adhesive bond 
shall be sufficient to render the applied sheeting vandal-resistant and show no 
cracking when the surface of the reflective sheeting is exposed to the impact of 
a two (2) pound (nine-tenths (0.9) kg.) weight with a five-eighths (*/s) inch 
(fifteen and nine-tenths (15.9) mm.) rounded tip dropped from a ten (10) inch 
pound (eleven and four-tenths (11.4) cm. kg.) setting on a Gardner Variable 
Impact Tester, IG-1120M. The sheeting shall resist peeling from the applica- 
tion surface when a five (5) lb./in. width (two and twenty-seven one- 
hundredths (2.27) kg. per two and fifty-four one-hundredths (2.54) cm. 
width) force is applied as outlined in ASTM Designation D903. 

(f) Film. The reflective sheeting shall have sufficient strength and flexibil- 
ity so that it can be handled, processed, and applied according to the 
recommendations of the sheeting manufacturer without appreciable damage. 
Following liner removal, the reflective sheeting shall not shrink more than one 
sixty-fourth ('/64) inch (four-tenths (0.4) mm.) in twenty-four (24) hours in 
any dimension per nine (9) inch (twenty-two and nine-tenths (22.9) cm.) 
square at seventy-two (72) degrees Fahrenheit (twenty-three (23) degrees 
Centigrade) and fifty (50) percent RH. 

The sheeting with liner removed, conditioned for twenty-four (24) hours at 
seventy-two (72) degrees Fahrenheit and fifty (50) percent RH shall be 
sufficiently flexible to show no cracking when bent around a one-eighth ('/s) 
inch (three and eighteen one-hundredths (3.18) mm.) mandrel with adhesive 
side contacting mandrel. Note: For ease of testing, spread talcum powder on 
adhesive to prevent sticking to mandrel. 

(g) Surface. The sheeting surface shall be smooth and facilitate cleaning 
and wet performance, and exhibit eighty-five (85) degrees gloss meter rating 
of not less than fifty (50) (ASTM Designation D523). The surface of the 
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sheeting with the heat activated adhesive shall be readily processed in accord- 
ance with recommendations of the sheeting manufacturer, compatible with 
recommended transparent and opaque process colors and show no loss of the 
color coat with normal handling, cutting, and application. 

The sheeting shall permit cutting and color processing at temperatures of 
sixty (60) degrees, minus one hundred (100) degrees Fahrenheit (fifteen (15) 
degrees, minus thirty-nine (39) degrees Centigrade) and relative humidities of 
twenty (20) to eighty (80) percent. The sheeting surface shall permit cleaning 
by wiping with a clean soft rag dampened in V.M.&P. naphtha or mineral 
spirits. 

(h) Impact Resistance. The sheeting, applied according to manufacturer’s 
recommendations to cleaned etched four-tenths (0.4) in. by three (3) in. by 
five (5) in. (one (1) mm. by seven and six-tenths (7.6) cm. by twelve and 
seven-tenths (12.7) cm.) aluminum (6061-T6) and conditioned for twenty- 
four (24) hours at seventy-two (72) degrees Fahrenheit (twenty-three (23) 
degrees Centigrade) and fifty (50) percent humidity shall show no cracking 
when face of panel is subjected to impact of a two (2) pound (nine-tenths (0.9) 
kg.) weight with five-eighths (°/s) inch (fifteen and nine-tenths (15.9) mm.) 
rounded tip at ten (10) inch pound (eleven and four-tenths (11.4) cm. kg.) 
setting on a Gardner Variable Impact Tester (G-1120). 

(i) Durability. Reflective sheetings, processed, applied to approved sign 
base materials, and cleaned, in accordance with manufacturer’s recommenda- 
tions for their use on traffic control signs, shall be capable of performing 
satisfactorily for the number of years stated in Table II if the sheetings have 
not deteriorated due to natural causes to the extent that: (1) the sign is 
ineffective for its intended purpose when viewed from a vehicle, or (2) the 
average nighttime reflective brightness is less than that specified in Table II. 


TABLE II—(Type IID) 
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716.03.02 Blank. 


716.03.03 Aluminum Sign Panels. Sheet aluminum for sign panels 
shall be of one hundred twenty-five one-thousandths (0.125) inch aluminum 
alloy alclad 5052-H38 or 6061-T6 and shall conform to specifications for 
ASTM Designation B209. 

Sign panel sections shall be fabricated of standard width aluminum sheets 
not less than four (4) feet wide, except that not more than two (2) sheets for 
any one (1) sign may be cut not less than eighteen (18) inches in width, so as 
to provide sign widths to nearest six (6) inch increments. Panel sections shall 
run from the top edge to the bottom edge of the sign without horizontal joints. 

The aluminum shall be free of all corrosion, white rust, and dirt. All sign 
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dimensions, metal gage, and bolt holes shall conform to the requirements set 
forth on the plans and in these specifications. Metal degreasing will be 
required on all sheet aluminum and shall be performed by one (1) of the 
following methods: 

(a) Vapor degreasing. Signs shall be completely immersed in a saturated 
vapor of trichlorethylene or perchlorethylene. Trademark printing shall be 
removed with lacquer thinner or a controlled alkaline cleaning system, and 
rinsed thoroughly with running water. 

(b) Alkaline degreasing. Signs shall be completely immersed in a tank 
containing alkaline solutions controlled and titrated to the solution manufac- 
turer’s specification. Immersion time shall depend upon the amount of soil to 
be removed. Signs shall then be thoroughly rinsed with running water. 

Whenever reflective sheeting is required on the sign, the aluminum shall be 
etched by one (1) of the following methods: 

1. Acid etch. The aluminum shall be well-etched in a six (6) to eight 
(8) percent phosphoric acid solution at one hundred (100) degrees Fahrenheit 
and rinsed thoroughly with running cold water, followed with a hot water tank 
rinse. 

2. Alkaline etch. Etch well the precleaned aluminum in an alkaline 
etching material that is controlled by titration. Time, temperature, and con- 
centration shall be specified by the solution manufacturer. Smut shall be 
removed with an acidic, chromium compound type solution as specified by the 
solution manufacturer and the sign then rinsed thoroughly. 

3. The surface etch shall provide a clean, mat, nonshine or nonglare 
finish suitable for the application of paint or sheeting and for the unpainted 
back or reverse side of highway signs. 

After the degreasing and etching process, the aluminum shall be dried by 
use of a forced air drier. 

Metal shall not be handled, except by device or clean canvas gloves between 
all cleaning operations and the application of the sign background material. 
There shall be no opportunity for the aluminum to come in contact with 
greases, oils, or other contaminants prior to the application of the background 
material. 

Fabrication of all metal parts shall be accomplished in a uniform and 
workman-like manner. All fabrication, including cutting, shall be completed 
prior to the cleaning process. Metal panels shall be cut to size and shape and 
shall be free of buckles, warp, dents, cockles, burrs, and other defects 
resulting from fabrication. The surface of all sign panels shall be a plane 
surface. | 


716.03.04 Blank. 


716.03.05 Overhead Sign Structures and Sign Frames. The materials 
used in the fabrication of overhead sign structures and footings shall conform 
to the following requirements: 

(a) Sign frames. Bars, plates, and shapes shall be structural steel con- 
forming to the specifications of ASTM Designation A36. 

(b) Sign pipe posts. Pipe posts shall be welded or seamless steel pipe 
conforming to the specifications of ASTM Designation A53, Grade B. At the 
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option of the Contractor, posts may be fabricated from structural steel 
conforming to the specifications of ASTM Designation A36 or of ASTM 
Designation A283, Grade D, except that plates more than one (1) inch in 
thickness shall be structural steel conforming to the specifications of ASTM 
Designation A373. . 

(c) Sign steel walkway gratings. Steel walkway gratings shall be furnished 
and installed in accordance with details shown on the plans and the following 
provisions: 

1. Gratings shall be the standard product of an established grating 
manufacturer. 

2. Material for gratings shall be structural steel conforming to the 
specifications of ASTM Designation A36. 

3. For welded type gratings, each joint shall be full resistance welded 
under pressure to provide a sound, completely beaded joint. 

4. For mechanically locked gratings, the method of fabrication and 
interlocking of the members shall be approved by the Engineer, and the 
fabricated grating shall be equal in strength to the welded type. 

5. After fabrication, gratings shall be hot-dip galvanized. 

6. Gratings shall be accurately fabricated and free from warps, twists, 
or other defects affecting their appearance or serviceability. Ends of all 
rectangular panels shall be square. The tops of the bearing bars and cross 
members shall be in the same plane. Gratings distorted by the galvanizing 
process shall be straightened. 

(d) Bolts, Nuts, and Washers. High-strength steel bolts, nuts, and washers 
shall conform to the specifications of ASTM Designation A325. All other 
bolts and nuts, including anchor bolts and nuts for sign foundations, shall 
conform to the specifications of ASTM Designation A307, and shall be 
furnished with commercial quality washers. Bolted connections shall conform 
to the provisions in subsection 506.03.10, “‘Bolts and Bolted Connections.”’ 

(ec) Bearing plates and gusset or stiffener plates shall be of the sizes and 
dimensions shown on the plans and shall be galvanized after fabrication. Steel 
shall conform to ASTM Designation A36. Galvanizing shall conform to 
ASTM Designation A123. All welding shall conform to the requirements set 
forth in subsection 506.03.20, “‘Welding.’’ 

(f) Anchor bolts, nuts, and washers shall be of structural carbon steel 
conforming to Section 710, ‘‘Structural Steel,’ and shall be galvanized in 
accordance with ASTM Designation A153, or cadmium plated in accordance 
with ASTM Designation A165, Type TS. The top portion of anchor bolts 
shall be galvanized or cadmium plated to such extent that the galvanized or 
cadmium plated portion will extend at least two (2) inches into concrete. 
Anchor bolts shall be of the size, shape, and length as shown on the plans. 

(g) All bolts, nuts, clamps, and metal washers not otherwise noted shall be 
galvanized or cadmium plated. Cadmium plating shall conform to the specifi- 
cations of ASTM Designation A165, minimum thickness as prescribed for 
grade Type TS, and galvanizing shall conform to the requirements of ASTM 
Designation A153. 

(h) Steel sign panels shall be mounted using one-fourth ('/4) inch by twenty 
(20) inch flat head, brass machine screws with a No. 14 brass, nickel plated, 
asbestos backed, finishing washer and one (1) brass nut with a flat brass 
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washer and lock washer for each machine screw. Lock washers shall be plain 
phosphor bronze or beryllium copper, shake-proof, and externally toothed. 
Where obstructions prevent the normal installation of nuts, the frame shall be 
drilled and tapped to accept the screw. The exposed portion of fastening 
hardware on the face of the sign panels shall be painted out using commercial 
quality touch-up enamel that matches the background. 

The following type fasteners may be used in lieu of those specified above: 

Either a silicone bronze or an aluminum alloy 5052 or 5056, self-plugging 
blind rivet with a nominal diameter of nine thirty-seconds (932) inch. The 
rivet head shall be not less than seven-tenths (0.7) inch nor more than eight- 
tenths (0.8) inch in diameter and shall be undercut to make deburring of the 
mounting hole unnecessary. The rivet shall develop a clamping force of not 
less than three hundred fifty (350) pounds. 

(1) Supporting frame shall be manufactured in accordance with the plans 
and in accordance with the requirements herein specified. All metal parts shall 
be galvanized after fabrication, in accordance with the provisions of Section 
715. When permission is granted by the Engineer to zinc coat a surface by 
means other than hot-dip galvanizing, the metalizing process shall be used to 
place the zinc. Metalizing shall be performed in accordance with the AWS 
Specifications and the thickness of the sprayed zinc coat shall be at least five 
(5) mils. 

(j) Truss frames shall be fabricated to the largest practical sections prior to 
galvanizing. Splice locations shall be submitted to the Engineer for approval 
and the Contractor shall not commence fabrication until such splice locations 
are approved. 

(k) All welding in the fabrication of the structure shall be done in accord- 
ance with the requirements of subsection 506.03.20, “‘Welding.’’ No field 
welding on any part of the structural assembly will be permitted. 

Note: Before fabrication is started, five (5) sets of shop drawings for each 
overhead sign structure shall be submitted to the Engineer for approval. 


716.03.06 Sign Hardware and Related Materials. Bearing plates and 
gusset or stiffener plates shall be of the sizes and dimensions shown on the 
plans and shall be galvanized after fabrication. Steel shall conform to ASTM 
Designation A36. Galvanizing shall conform to ASTM Designation A123. All 
welding shall conform to the requirements set forth in subsection 506.03.20, 
‘*Welding.”’ 

All bolts, nuts, clamps, and metal washers shall be of structural, carbon 
steel conforming to Section 710 and may be galvanized or cadmium plated as 
hereinafter stated. 

Anchor bolts, nuts, and washers shall be of structural carbon steel conform- 
ing to Section 710, “‘Structural Steel,’ and shall be galvanized in accordance 
with ASTM Designation A153, or cadmium plated in accordance with ASTM 
Designation Al65, Type TS. The top portion of anchor bolts shall be 
galvanized or cadmium plated to such extent that the galvanized or cadmium 
plated portion will extend at least two (2) inches into concrete. Anchor bolts 
shall be of the size, shape, and length as shown on the plans. 

Aluminum alloy tubular stiffeners shall be schedule 40 pipe fabricated of 
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6061-T6 aluminum alloy and shall conform to the specifications of ASTM 
Designation B241. 

Steel pipe for posts shall conform to the specifications of ASTM Designa- 
tion A120 and shall be galvanized. 

Galvanized steel pipe posts shall be of the diameter and length shown on the 
plans. The top of the posts shall be fitted with a cover. Posts showing damage 
shall be repaired or rejected. 

The straps, bars, and braces used on single support signs shall be of 
aluminum alloy 6061-T6 and shall conform to ASTM Designation B209. 

Stringers for horizontal supporting structural members shall be of 6061-T6 
or 6062-T6 aluminum alloy and shall conform to ASTM Designation B308, 
Alloy GS11A. 

Ail bolts, nuts, clamps, and metal washers in contact with aluminum shall 
be cadmium plated. All other bolts, nuts, clamps, and metal washers shall be 
galvanized or cadmium plated. Cadmium plating shall conform to the specifi- 
cations of ASTM Designation A165, minimum thickness as prescribed for 
grade Type TS and galvanizing shall conform to the requirements of ASTM 
Designation A153. 

Wood posts and braces for sign supports shall be constructed of Douglas 
Fir, West Coast Hemlock, or any other equivalent stress rated wood material, 
at the option of the Contractor. Said wood material shall be construction 
grade, free of heart center, minimum stress rating of 1200f, and shall be 
graded in accordance with the provisions contained in Section 718. Sweep 
shall not exceed eight one-hundredths (0.08) feet in ten (10) feet. 

The expansion assembly for fastening the aluminum tubing to the aluminum 
Z-bars shall be manufactured of a zinc die casting alloy which contains 
copper, aluminum, and magnesium. The anchor bolt for the expansion assem- 
bly shall be cadmium plated and shall conform to the specifications of ASTM 
Designation A165, minimum thickness as prescribed for grade Type TS. 

Square sign posts and anchors shall conform to the following requirements: 

Material. Steel posts shall conform to ASTM Designation A446 or A569. 
Steel posts shall have a minimum yield of forty thousand (40,000) p.s.i. after 
fabrication with certification being required. 

Shape. The cross section of post shall be a square tube formed of ten (10) 
gauge (one hundred thirty-five one-thousandths (0.135) inch U.S.S. gauge) or 
twelve (12) gauge (one hundred five one-thousandths (0.105) inch U.S.S. 
gauge) steel carefully rolled to size and welded. The cross section of the sign 
post anchor and sleeve used with the two (2) inch post will be same as for the 
sign posts. The cross section of the sign post anchor used with the two and 
one-half (21/2) inch post shall be a square tube formed of three-sixteenths (3/16) 
inch steel carefully rolled to size and welded. 

Fabrication. The furnished members shall be straight and shall have a 
smooth uniform finish. All holes and cut off ends shall be free from burrs. 

Finish. All posts shall be weather protected. Posts made from material 
conforming to ASTM A446 shall be formed from steel which has been zinc 
coated in accordance with ASTM A525, Designation G-90. 

Posts made from material conforming to ASTM A569 shall be coated in 
accordance with the applicable provisions of AASHTO M181 for Class 2 
posts, except as hereinafter modified. 
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AASHTO M181 is hereby modified as follows: 

(a) Article 8.2.2.2. The weight of zinc coating on the exterior surface of 
posts shall be a minimum of forty-five one-hundredths (0.45) ounce per 
square foot as determined from the average results of two (2) or more 
specimens and not less than forty one-hundredths (0.40) ounce per square foot 
on an individual sample. 

(b) Article 8.2.2.4. The weight of chromate conversion coating on posts 
shall be a minimum of five (5) micrograms per square inch. 

Size. Sizes shall conform to those shown on the plans or as approved when 
used as an alternate. 

Channel sign posts and base posts shall conform to the following require- 
ments: 

Material. Posts shall be rolled from high strength hot rolled steel conform- 
ing to ASTM Designation A499 modified to sixty thousand (60,000) p.s.i. 
minimum yield and ninety thousand (90,000) p.s.i. minimum tensile or equal. 

Shape. Posts shall be of a uniform channel shape. The dimensions of these 
posts shall be as noted on Standard Plan Sheet T-31.1.8 and special detail 
sheets in the contract plans. 

Weight. The weight of each base post and each sign post before holes are 
punched shall be two and seventy-five one-hundredths (2.75) and four (4) 
pounds per foot for base posts and two and five-tenths (2.5) and four (4) 
pounds per foot for sign posts. The two and seventy-five one-hundredths 
(2.75) pound base post shall be used with two and five-tenths (2.5) pound sign 
post and the four (4) pound base post with the four (4) pound sign post. 

Fabrication. The furnished members shall be straight and have a smooth 
uniform finish. All holes and cut off ends shall be free of burrs. 

Finish. All posts shall be weather protected by galvanizing. This galvaniz- 
ing shall conform to ASTM Designation A123. 

Size. Sizes shall conform to those shown on plans or as approved when 
used as an alternate. 

The pipe, wyes, tees, and elbows used to construct Rent Construction 
Barricades (Type III B) shall be made of polyvinyl chloride (PVC) plastic 
pipe. The PVC pipe shall conform to the requirements of ASTM Designation 
D2241 for PVC 1120 or 1220, SDR 21, pressure rating two hundred (200) 
p.s.i. The PVC wyes, tees, and elbows shall conform to the requirements of 
ASTM Designation D2466, Type II, Grade 1. At the Contractor’s option, 
pipe, wyes, tees, and elbows may be acrylonitrile-butadiene-styrene (ABS) 
conforming to the requirements of ASTM Designation D2751. Combinations 
of PVC and ABS pipe and fittings will be permitted. All joints shall be slip-fit 
and shall not be threaded or cemented. 
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SECTION 717 


TIMBER PILES 


SCOPE 


717.01.01 Materials Covered. This specification covers the quality of 
round timber piles. 


REQUIREMENTS 


717.02.01 Certificates. Inspection certificates shall be furnished with- 
out extra charge with each shipment of timber piles. These certificates shall be 
issued by the inspection agency under whose rules the material was manufac- 
tured and graded. 

Timber piles to be treated shall be inspected prior to treatment by an 
inspector designated by the Engineer. The inspector shall stamp each pile on 
the butt end with a stamp which shall make an impression that is readily 
legible after treatment. The stamp shall be copyrighted and a true impression 
filed with the Department of Highways. 


PHYSICAL PROPERTIES AND TEST 


717.03.01 General. Timber piles shall conform to the requirement of 
ASTM Designation D25. 
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SECTION 718 


TIMBER 


SCOPE 


718.01.01 Materials Covered. This specification covers the quality 
requirements for structural timber, lumber, guardrail posts, markers, and 
miscellaneous items. 


REQUIREMENTS 


718.02.01 Grades. Grades furnished shall be as noted on the plans or in 
the special provisions. 


718.02.02 Certificates of Inspection. Inspection certificates shall be 
furnished without extra charge with each shipment of timber. These certifi- 
cates shall be issued by the inspection agency under whose rules the material 
was manufactured and graded. 


PHYSICAL PROPERTIES AND TESTS 


718.03.01 Species. The standard commercial and botanical names rec- 
ognized by these specifications are described as follows: 


Standard Commercial Name Botanical Name 
Ceara te OT CIFLOTG 2kue te ee ee Anat ae eg a LP 2 Chamaecyparis lawsoniana 
PP OUG IAS (CORSE), fccn, ics ey eer aotcsanaseasomkghasdincnce miceus Eee Pseudotsuga menziesii (coast type) 
PUP OU AGA TMLATICL ceo eects ee se eth hea Pseudotsuga menziesii (inter-mountain type) 
ACMI CcE Vy CSET OnSt hiner tie rie) Wes ir ee ee eee ete Tsuga heterophylla 
SENT RELNS 2 rss e4 bod GL ARATE Re at MRO, An A Ea aan mE Re gen ll ed SAN NG DRUMMER ar ert Larix occidentalis 
2S ato LOVE (0 gs) COE SUS nie are oot Og. 1 29 eae nD Sequoia sempervirens 


718.03.02 Grades. Structural timber and lumber shall meet the require- 
ments for the numerical stress shown on the plans, or as may be otherwise 
specified, when graded by rules developed in accordance with AASHTO 
M168. Any commercial grading rules that will provide material of an equal or 
greater stress value may be used. 

The West Coast Lumber Inspection Bureau and the Western Wood Products 
Association grading rules shall be included as grading rules which may be 
used. Grading rules in effect on the date of advertisement of bids shall govern. 

Guardrail posts and blocks shall meet the following requirements: 

Douglas Fir or Western Larch shall conform to the requirements for “‘No. 1 
Structural,’ grade as set forth in paragraph 131-b of the grading rules of the 
West Coat Lumber Inspection Bureau or paragraph 80.11 of the grading rules 
of the Western Wood Products Association. 

West Coast Hemlock shall conform to the requirements for “‘Select Struc- 
tural,’ grade as set forth in paragraph 131-a of the grading rules of the West 
Coast Lumber Inspection Bureau or paragraph 80.10 of the grading rules of 
Western Wood Products Association. 
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SECTION 719 


TIMBER PRESERVATIVES 


SCOPE 


719.01.01 Materials Covered. This specification covers the type and 
quality of materials used in the preservative treatment of timber. 


PHYSICAL PROPERTIES AND TESTS 


719.03.01 Preservatives. Timber preservatives shall conform to the 
requirements of AASHTO M133. 
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SECTION 720 


GUARDRAIL MATERIALS 


SCOPE 


720.01.01 Materials Covered. This specification covers the quality and 
kind of material used in the construction of guardrail. 


REQUIREMENTS 


720.02.01 Certificates. Two (2) certified copies of mill test reports 
showing the chemical and physical characteristics from each heat from which 
metal is used shall be furnished by the Contractor. 

Certificates for wood posts shall be furnished in accordance with subsection 
718.02.02, ‘‘Certificates of Inspection.”’ 

Rail members, bolts, nuts, and other fittings shall be interchangeable with 
similar parts regardless of source. 


PHYSICAL PROPERTIES AND TESTS 


720.03.01 Rail Members. The beam-type members, comprising rail 
members and end or terminal pieces, shall be formed from (1) open-hearth, 
basic oxygen, or electric-furnace steel sheets, galvanized after fabrication, or 
(2) aluminum alloy sheets as the Contractor may elect. The thickness of steel 
sheets before galvanizing, and the thickness of aluminum sheets shall be not 
less than one-tenth (0.1) inch (nominal twelve (12) gage and allowing for 
tolerances). The metal in the members shall meet the minimum requirements 
of the following table as determined by testing in accordance with ASTM 
Designation A525: 


Strength Requirements for Beam-Type Rail Members 


Rail End Piece 
MilGmate Tensile Strength ..23 2 node SACL Ue On eno eee 
PY GICCL SE OUTEL STR LEO UD oestrone ge ee 25,000 p.s.i. 
Elongation in Two-Inch Gage Length................-....... Torperccntve ee een 
Total Ultimate Strength at Splices.....2.222..2---- 80,000 Ibs. 80,000 Ibs. 


Steel members shall be galvanized in accordance with Section 715, ‘‘Galva- 
nizing.”’ 


720.03.02 Fittings. All bolts, nuts, washers, and other fittings for 
beam-type guardrail shall be steel and of a quality adequate to develop the 
specified strength of rail splices and to provide a post connection withstanding 
a five thousand (5,000) pound side pull in either direction. 

All bolts, nuts, and washers shall be five-eighths (°/s) inch size. Bolts shall 
be buttonhead style and nuts shall be hexagonal. Bolts and nuts shall be 
coarse-threaded (eleven (11) per inch), with nuts tapped oversize not to 
exceed one thirty-second ('/32) inch. Outside dimensions of boltheads, nuts, 
and washers shall have the following minimums: boltheads one and one- 
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720 GUARDRAIL MATERIALS 


fourth (1'/4) inches; nuts, fifteen-sixteenths (!5/16) inch; and washers, one and 
one-half (1!) inches. Splice bolts shall be one and one-fourth (1'/4) inches in 
length, and post connection bolts shall be of lengths required to fit the post 
dimension and extend beyond the tightened nuts thereon within limits of one- 
fourth (1/4) to one-half (1/2) inch. Washers, one-eighth ('/s) inch thick, shall be 
provided for use under nuts on all post bolts, and under any nut which has a 
width of less than one and one-sixteenth (1'/16) inches. 

All fittings shall be galvanized in accordance with Section 715, ‘‘Galvaniz- 
ing.” 


720.03.03 Reflector Plates. Reflector plates shall be fabricated from 
eleven (11) gage steel sheet or one hundred forty-eight one-thousandths 
(0.148) inch thick aluminum sheet alloy 6061-T6. Nails for fastening reflec- 
tor plates to the guardrail post shall be either galvanized metal or aluminum. 
Steel reflector plates shall be galvanized. Reflectorized material for reflector 
plates shall conform to the requirements of subsection 721.03.03, “‘Reflec- 
tors.”’ 
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SECTION 721 


OBJECT MARKERS AND GUIDE POSTS 


SCOPE 


7241.01.01 Materials Covered. This specification covers the quality and 
kind of materials used in the construction of object markers and guide posts. 


REQUIREMENTS 


721.02.01 Certificates. Without expense to the Department, two (2) 
certificates covering each order of material (plates, reflectors, and posts) shall 
be furnished by the manufacturer, certifying that the product complies with 
the specifications. Certificates shall be delivered to the Engineer in charge at 
the jobsite at the time of, or prior to, delivery of the order. 


PHYSICAL PROPERTIES AND TESTS 


721.03.01 Metal Posts. Posts shall be steel conforming to ASTM Desig- 
nation A570, Grade C, or ASTM Designation A526, twelve (12) or thirteen 
(13) gage. 

Metal posts shall be galvanized in accordance with Section 715, ‘‘Galvaniz- 
ing,’ or in accordance with the requirements of ASTM Designation A525, 
coating designation G210. 


721.03.02 Target Plates (a) Base Metal. Base metal for target plates 
shall be zinc-coated steel sheet or aluminum sheet. 

The zinc-coated steel sheet shall comply with Federal Specification QQ-S- 
775 Steel Sheet, carbon, zinc-coated Type 1, Classes d and e, except that the 
zinc-coated surface shall withstand a one hundred eighty (180) degree bend on 
itself at room temperature without flaking the coating. The zinc-coated sur- 
face shall be prepared for painting by the application of phosphate coating. 
Surface preparation shall conform to the following requirements: The phos- 
phatizing process shall be accomplished without damaging or removing the 
galvanized coating from the steel base metal. Any evidence of damage or 
removal of the zinc coating shall be cause for rejection of the entire lot. 

The aluminum sheet shall be prepared for painting with a chemical conver- 
sion coating conforming to the requirements of Federal Specification MIL—C- 
5541. The coating shall be applied in accordance with the manufacturer’s 
specifications and recommended sequence of operation. Two (2) copies of 
certified mill tests of the aluminum sheets shall be furnished to the Engineer. 

Target plates shall be fabricated from twenty (20) gage steel sheet or five 
one-hundredths (0.05) inch thick aluminum sheet, alloy 3005-H14. 

Fabrication of all metal parts shall be accomplished in a uniform and 
workmanlike manner. Plates shall be cut to size and shape and the holes 
punched for mounting bolts and reflectors in accordance with the details 
shown on the plans. Surfaces and edges of the plates shall be free from defects 
resulting from fabrication. 
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(b) Paint. Target plates shall have satisfactory paint adherence. 

At the Contractor’s option, metal reflector plates for metal guide posts may 
be furnished with one (1) or both sides coated with a black, baked enamel 
finish. If only one (1) side is coated, the coated side shall face oncoming 
traffic. 

The plates shall be coated with baked enamel conforming to the following 
provisions: 

The enamel finish coat for plates shall comply in all respects with the 
requirements of Federal Specification TT-E-489, Class B baking type 
enamel, with the added requirement that the yellowness index of the white 
enamel shall not exceed eight one-hundredths (0.08) when tested in accord- 
ance with Federal Test Method Standard No. 141, Method 6131. 

Application of the baking enamel may be by spray, roller, or dip, at the 
option of the manufacturer. Other methods may be used provided they are 
approved prior to use. The dry film thickness of the baked enamel coating on 
the galvanized steel plates shall be not less than two (2) mils on both front and 
back surfaces. The dry film thickness on both front and back surfaces of the 
aluminum plates shall be not less than one and five-tenths (1.5) mils on each 
side if enamel is applied by spray or dip method and not less than one (1) mil 
if enamel is applied by continuous roller coat method. 

The coating shall be uniform throughout and shall be smooth and free from 
flow lines, streaks, blisters, or other surface imperfections. 

The finished plates shall be free from dents and defects. The maximum 
surface deviation from a horizontal plane on which the finished plate lies shall 
not exceed twenty-five one-hundredths (0.25) inch. 


721.03.03 Reflectors. Metal guide posts shall be equipped with reflec- 
tive sheeting conforming to the requirements of subsection 716.03.01 of these 
specifications for Type I. 

The size of the sheeting shall be as indicated on the plans. The color of the 
sheeting shall be as indicated in the MUTCD Manual. 
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SECTION 722 


WATER 


SCOPE 


722.01.01 Material Covered. This specification covers the quality of 
water for use in preparing cement concrete or soil-cement mixtures, and for 
wetting embankment, backfill, subgrade, and gravel base and surfacing 
courses. 


REQUIREMENTS 


722.02.01 General. All water for embankments, backfill, subgrade, 
gravel base, landscaping, and surface courses and cement concrete curing 
shall be free from an excessive amount of acids, alkali, oil, and other 
substances which, in the opinion of the Engineer, will cause damage to the 
above-mentioned items. 


PHYSICAL PROPERTIES AND TESTS 


722.03.01 Concrete Use. Samples submitted for tests shall each consist 
of two (2) quarts of water, obtained and shipped in clean containers carefully 
packed and labeled. Tests shall be made in accordance with AASHTO 
Designation T26, standard method of test for quality of water to be used in 
concrete. 

Water with a pH less than four and five-tenths (4.5) or greater than eight 
and five-tenths (8.5) and a resistivity less than five hundred (500) ohm/cm. 
shall be tested in accordance with AASHTO Designation T26, paragraph 3.4. 

Any indication of unsoundness, marked change in time of setting, or a 
reduction of more than ten (10) percent in strength from results obtained with 
concrete mixtures containing the water of satisfactory quality shall be suffi- 
cient cause for rejection of the water under tests. 
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SECTION 723 


HARDWARE 


SCOPE 


723.01.01 Materials Covered. This specification covers the quality of 
bolts, nuts, washers, drift pins, dowels, nails, spikes, and other metal fasten- 
ings. 


PHYSICAL. PROPERTIES AND TESTS 


723.03.01 Galvanizing. Galvanizing, when required, shall meet the 
current Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware, 
ASTM Designation A153. 


723.03.02 .Bolts, Nuts, Dowels, and Drift Bolts. Bolts, nuts, dowels, 
and drift bolts shall conform to the requirements of the current Specification 
for Steel Machine Bolts and Nuts and Tap Bolts, ASTM Designation A307, 
Grade A, unless otherwise specified. 


723.03.03 Washers. Cast washers shall be of cast iron of the O-gee 
type. The diameter shall be not less than three and one-half (3'/2) times the 
diameter of the bolts for which it is used. The diameter of the hole shall be 
one-eighth ('/s) inch larger than the diameter of the bolt. 

Flat malleable washers shall be of malleable iron with ribs properly propor- 
tioned to develop the full strength of the bolt and, unless otherwise shown on 
the plans, the diameter shall be not less than three and one-half (3'/2) times the 
diameter of the bolt for which it is used and its thickness equal to one-half (!/2) 
the diameter of the bolt. The diameter of the hole shall be one-eighth ('/s) inch 
larger than the diameter of the bolt. 
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SECTION 724 


FENCE MATERIALS 


SCOPE 


724.01.01 Materials Covered. This specification covers the quality of 
barbed wire, woven wire, and chain-link fabric fencing, fence posts, gates, 
and miscellaneous fence hardware. 


REQUIREMENTS 


724.02.01 Samples and Certificates of Inspection. Without expense to 
the Department, two (2) certificates covering each order of material shall be 
furnished by the manufacturer, certifying that the various metal components 
comply with the requirements herein. The certificates shall be delivered to the 
Resident Engineer at the time of, or prior to, delivery of the order. 


PHYSICAL PROPERTIES AND TESTS 


724.03.01 Wood Posts. Intermediate braced posts and braces shall be of 
the same type as line posts. 

End, gate, and corner post assemblies, including bracing timber, shall be 
sawed and shall conform to the grading requirements of Section 718, “‘Tim- 
ber.”’ They shall be of Douglas Fir, Larch, or Southern Pine. 

Line posts and intermediate braced posts and bracing shall be round and 
shall be of Douglas Fir, Southern Pine, Lodge Pole Pine, or Larch manufac- 
tured from sound live trees well seasoned and free from large knots, shakes, 
or splits or other defects which will impair their strength or durability. The 
posts and braces shall be peeled to remove all outer bark and all inner 
cambium bark, except an occasional strip of inner bark may remain if not 
over one-half (‘/2) inch wide or three (3) inches long. All knots shall be 
trimmed flush with the side, spurs and splinters removed, and ends cut 
square. 

For ““Type B”’ and ‘‘Type C’’ fence, line posts and intermediate braced 
posts and braces shall not be less than seven (7) feet long and all other posts 
and horizontal braces shall not be less than eight (8) feet long. 

For ‘‘Type DB”’ and ‘“Type DC”’ fence, line posts shall not be less than six 
(6) feet long, intermediate braced posts and braces shall not be less than six 
(6) feet six (6) inches long, posts for corner and end post assemblies shall not 
be less than seven (7) feet six (6) inches long and horizontal braces for corner 
and end post assemblies shall not be less than eight (8) feet long. 

The small end of round line posts and braces shall be between three and 
one-half (3'/2) and four and one-half (4!) inches in cross sectional dimension; 
the small end of intermediate braced posts shall be between five and one-half 
(5'4) and six and one-half (6'2) inches in cross sectional dimension. The 
allowable taper from end to end of round posts and braces shall not exceed one 
and one-half (1'/2) inches. 


24 
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All posts and braces shall be pressure treated with creosote, creosote-coal 
tar solution, or pentachlorophenol solution in accordance with Section 719, 
‘‘Timber Preservatives,’ of these specifications. 

All posts and braces shall be treated with the same type of preservative. 

When pressure treated materials have been damaged or when it has been 
absolutely necessary to cut or bore into them, after delivery to the jobsite, all 
exposed untreated wood shall be carefully field treated with preservative 
applied either by thorough swabbing or by an approved bolt-hole treater as the 
Contractor may elect. 


724.03.02 Metal Posts. Tubular posts shall be galvanized standard- 
weight steel pipe conforming to the requirements of the current Standard 
Specification for Black and Hot-Dipped Zinc (Galvanized) Welded and Seam- 
less Steel Pipe for Ordinary Uses, ASTM Designation A120, except that the 
hydrostatic test will not be required. 

At the Contractor’s option, pipe posts conforming to the requirements of 
AASHTO Designation M181, Grade 2, may be substituted for the pipe 
specified in these specifications. 

The base metal for the manufacture of other steel sections used for posts and 
braces shall be good commercial quality weldable steel. 

Posts and braces shall conform to the following requirements: 


For Chain-Link Fence 72 Inches and Less 


Min 

Weight 

Pounds 
Per 

Min. Size, Linear 
Location Type Inches Foot 
Ende carers anc pull cy... tsar aa Pipe: sce 205:15 1). 3.65 

By aepe t te eee ais Ya, Se ar) 4.847 

| Vii) | MED Seta. coincmentlssabeelOM, ahd “er lens A on aie Ml Nile see 1.900 O.D. Zt 2 
G*SectionzeeatL...2m 1 87S. W625 2.28 

Braces... aire, ve reed ores: Fey pe Pipe Ase. ob 1.660 O.D. 2.27 
C-SéCliOngz., ix totes. La625 x 425 le33 

Gate—Single to 6 ft. or double to 12 ft., 
8) ani ater ias Stee taper Orsartnn ny Thi oc same ee VIDE ree eee Como Wis wa F J bd be: 
Gate—Single over 6 ft. to 13 ft. or dou- 
ble over 12:fir to 267ft.pamcleizom. ons... Pips .......2.. Senet 4.000 O.D. 9.11 
Gate—Single over 13 ft. to 18 ft., incl... 40) eee | ee oe ee 6.625 O.D. 18.97 
For Standard Type A, Type C, Type DA, and Type DC Fencing 

‘is Min. 

Weight 

Pounds 
Per 

Min. Size, Linear 
Location Type Inches Foot 
End, corner, pull, and gate... wt... Pipe.29. 2058 Nene: Bed IS OD 3.65 
vine OS. 25Su rior acl Tiitie pene. | TeSectiong..2mn. ayer... 1.3 
BraCesicpes iby | cere bts cowry ty cee ated gees Pipe,: 350d werengy faze 1.660 O.D. Dah 


Gate posts for Standard Type A fencing shall be as set forth in these 
specifications for chain-link fence except that for single gates over thirteen 
(13) feet to eighteen (18) feet the posts shall be pipe, four (4) inches O.D. 


(min.) weighing not less than nine and eleven one-hundredths (9.11) pounds 
per linear foot. 
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T-section posts shall be manufactured of steel conforming to the require- 
ments of ASTM Designations A283, A663, or A675, or shall be manufac- 
tured to comply with the requirements of ASTM Designation A702, T-section 
type. T-section posts shall be manufactured to tolerances and workmanship as 
provided in ASTM Designation A702. 

T-section posts shall be provided with tapered anchor plates attached 
securely thereto. The anchor plates shall weigh not less than sixty-seven one- 
hundredths (0.67) pound and have a minimum area of fifteen (15) square 
inches. The top edge of the anchor plate shall be from sixteen (16) to twenty- 
four (24) inches above the bottom end of the line post for Type A and Type C 
fence and this dimension shall be sixteen (16) to twenty-two (22) inches for 
Type DA and Type DC fence. The anchor plate may be omitted provided the 
post is set in concrete. Each post shall be furnished with galvanized wire 
clamps as follows: one (1) clamp for each strand of barbed wire; and clamps 
for the top, bottom, and at not more than fourteen (14) inch intervals between 
top and bottom for mesh fencing. 

T-section posts shall be galvanized or painted with anticorrosive paint. The 
posts shall be drilled, notched, or studded to facilitate fastening the fencing. 


724.03.03 Barbed Wire. Barbed wire may be either steel or aluminum 
alloy. 

Barbed wire shall be composed of two (2) strands of No. 12', gage (steel 
wire gage) wire with four (4) point barbs of fourteen (14) gage spaced not 
more than five (5) inches apart. 

Steel barbed wire shall conform to the requirements of ASTM Designation 
A121 except that the minimum weight of zinc coating shall be two-tenths (0.2) 
oz. per sq. ft. of uncoated wire surface. 

Aluminum alloy barbed wire shall be manufactured of aluminum alloy 
conforming to ASTM Designation B211, alloy 5052-0 for the line wire and 
alloy 5052-H38 for the barbs. 


724.03.04 Woven Wire. Woven wire shall conform to the requirements 
of ASTM A116, No. 12! farm, except that the minimum weight of coating 
shall be two-tenths (0.2) oz. per sq. ft. of uncoated wire surface. 


724.03.05 Chain Link Fabric. Mesh for chain-link fence shall be as 
follows: chain-link fabric and required fittings and hardware shall conform to 
the requirements of AASHTO M181, Type I or Type II, except that for Type I 
the fabric shall be galvanized with the minimum weight of coating of one and 
two-tenths (1.2) ozs. per sq. ft. of uncoated wire surface. The wire used in the 
manufacture of the fabric shall be eleven (11) gage for all fence seventy-two 
(72) inches or less in height, and the mesh size shall be two (2) inches. 

Mesh for pedestrian rail shall be as follows: chain-link fabric and required 
fittings and hardware shall conform to the requirements of AASHTO M181, 
Type I or Type II, except that for Type I the fabric shall be galvanized with 
the minimum weight of coating of one and two-tenths (1.2) ozs. per sq. ft. of 
uncoated wire surface. The wire used in the manufacture of the fabric shall be 
nine (9) gage, and the mesh size shall be one (1) inch. 
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724.03.06 Staples, Brace Wire, and Nails. Brace wire shall be eight 
(8) gage, medium temper, fifty-five thousand (55,000) to seventy-five thou- 
sand (75,000) p.s.i. tensile strength and shall be galvanized in accordance 
with the requirements specified for barbed wire. 

Staples shall be made from No. 9 U.S. Steel Wire gage Galvanized and 
shall be of the L-shaped (strong-hold) type. The long shank shall be threaded 
one and three-fourths (17/4) inches long. 


724.03.07 Metal Gates. (a) Drive Gates for Standard Fencing. The 
gate frames shall be constructed of not less than one (1) inch galvanized 
standard weight pipe conforming to the dimensions, nominal weights, and 
galvanizing specified in the current ASTM Designation A53 (hydrostatic test 
will not be required). Galvanized tubular steel braces shall be placed verti- 
cally in each gate, and corner and brace joints shall be so secured that the gate 
will retain a true rectangular shape. 

The wire mesh shall be rectangular mesh or two (2) inch diamond mesh and 
shall be galvanized in accordance with the requirements herein specified for 
woven wire fabric. 

(b) Drive Gate for Chain-Link Fencing. The gate frame shall be con- 
structed of not less than one and one-half (11!/2) inch galvanized standard 
weight pipe conforming to the dimensions, nominal weights, and galvanizing 
specified under the current ASTM Designation A53 (hydrostatic test will not 
be required). Gate frames shall be cross-trimmed with galvanized three- 
eighths (7/s) inch adjustable truss rods. The corners of the gate frames shall be 
fastened together and reinforced with malleable iron fittings designed for the 
purpose of welding. 

Chain-link fence fabric as specified for the fence shall be attached to the 
gate frame by the use of stretcher bars and tie wires as specified for fence 
construction and suitable tension connectors spaced at approximate one (1) 
foot intervals. 

(c) Walk Gates. Unless otherwise specified, walk gates shall be three and 
one-half (3!/2) feet wide and of the height corresponding to the adjacent fence. 

The gate frame shall be constructed of not less than three-fourths (7/4) inch 
galvanized standard weight pipe conforming to the dimension, nominal 
weights, and galvanizing specified under the current ASTM Designation A53 
(hydrostatic test will not be required). 

The gate frame shall be filled with fabric meeting the requirements for 
fabric as specified herein. 

The gate shall be furnished complete with approved hinges, latches, and 
auxiliary braces as required. 
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ELASTOMERIC BEARING PADS 


SCOPE 


725.01.01 Materials Covered. This specification covers the material in 
elastomeric bearing pads as herein specified and shall include plain bearings 
(consisting of elastomer only) and laminated bearings (consisting of layers of 
elastomer restrained at their interfaces by bonded laminates). 

The elastomer portion of the elastomeric compound shall be one hundred 
(100) percent virgin chloroprene (neoprene) meeting the requirements of 
Table A. Compounds of nominal hardness between the values shown may be 
specified and the test requirements interpolated. When test specimens are cut 
from the finished product a ten (10) percent variation in “‘Physical Proper- 
ties’’ will be allowed. 


REQUIREMENTS 


725.02.01 Certificate of Inspection. Elastomeric bearing pad material 
shall be tested by a reputable testing laboratory, recognized by the State, who 
shall certify that the material meets these specifications and requirements. 
The certification shall include a certified copy of the test results on samples of 
the material to be used in the pads. This applies to both the elastomer and 
laminated material. The Contractor shall furnish the Department with this 
certification prior to using the material. 


PHYSICAL PROPERTIES AND TESTS 
725.03.01 General. 


TABLE A 
ASTM 50 60 70 
Statidatd.u9) JAR eo" PhysicalePropeniess=....w 22 Aes ela! Duro Duro Duro 
D22402% = oer ae Hardness 317... ah ter ire ce ee ey oe 50 +5 60+5 7045 
[OY eR IA Sadly BEN atlne W Sense Strength, ST a DS, Meso arts hunt 2500 2500 2500 
Bi NE dated sink By 3 ok A salbe Ultimate elongation, min. percent................ 400 350 300 


Heat Resistance 


Change in durometer hardness, max. 


DOUG 05 be Been ES) es ok +10 +10 +10 
DO FIO i ea ores t. Change in tensile strength, max. per- 

Te} SS eres) SE Pl ee eee —15 —15 —15 
ei bert HO Change in ultimate elongation, max. _........ —40 —40 —40 


D395—Method B..............- 22nours}@1S38Famaxpercentaswee.... 25 20 Pe) 2 
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Ozone 
Bi 140 yee ee 100 pphm ozone in air by volume, 20 
percent strain; 104F. + 3.6F., 
(40C. + 2C.) 100 hours; mounting No No No 
procedure D518, Procedure A................... Cracks Cracks Cracks 
Adhesion 
D429—Method B..............- Bond made during vulcanization lbs. 
per MCHINIGe 21111... sae FB Bese 30 30 30 


Low Temperature Test 
! No No No 
D746—Procedure B........... Brittleness at —40F. (—40C.)...000 ww... Failure Failure Failure 


Laminates shall be: 

Rolled mild steel sheets with a nominal thickness of seventy-five one- 
thousandths (0.075) inch (fourteen (14) gage) conforming to ASTM A366 or 
A569; or 

Fabric reinforcement woven from one hundred (100) percent glass fibers of 
‘““E’’ type yarn with continuous fibers. The minimum thread count in either 
direction shall be twenty-five (25) threads per inch. The fabric shall have 
either a crow-foot or an 8 Harness Satin Weave. Each ply of fabric shall have 
a breaking strength of not less than eight hundred (800) pounds per inch of 
width in each thread direction when three (3) inch by thirty-six (36) inch 
samples are tested on split drum grips. The bond between double plies shall 
have a minimum peel strength of twenty (20) pounds per inch as determined 
by ASTM D429, Method B. 


725.03.02 Manufacturing Requirements. Elastomeric bearings shall 
be composed of plain bearings consisting of elastomer only or laminated 
bearings composed of multiple laminates of elastomeric material separated by 
steel or fabric reinforcing. Plain bearings may be molded individually, cut 
from previously molded strips or slabs, or extruded and cut to length. 
Bearings having steel plates as the reinforcement shall be cast as a unit in a 
mold under pressure and heat and the steel plates separating the elastomeric 
layers shall be completely bonded by vulcanization to the elastomeric material 
on all surfaces. Any external load bearing steel plates shall be factory 
vulcanized to the elastomeric bearings during the primary molding process. 
Bearings with fabric reinforcement may be cut from large sheets. Cutting 
shall be performed in such a manner as to avoid heating the materials and to 
produce a smooth edge with no tears or other jagged areas and to cause as 
little damage to the materials as possible. The fabric separating the elasto- 
meric layers shall be completely bonded by vulcanization to the elastomer on 
both sides. 

The following details shall also apply: 

There shall be a minimum of one-eighth ('/s) inch edge seal, integral with 
the bearing, over all internal steel plates. No neoprene cover will be required 
over internal steel plate details which will not be exposed to moisture after 
erection. 

Unless otherwise indicated on the plans, there shall be a constant minimum 
thickness of one-fourth (1/4) inch elastomeric bedding surface on both the top 
and bottom of the bearings for bearings with steel reinforcement. This 
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thickness shall be one-eighth ('/s) inch maximum when fabric reinforcement is 
used. When an external load plate is required, there shall be an effective 
neoprene laminate between the load plate and the internal reinforcement. 

For fabric reinforced bearings the reinforcement shall be single ply at the 
top and bottom surfaces of the pad and double ply within the pad. The 
reinforcement of both the steel or fabric type shall be parallel to the top and 
bottom surfaces of the pad. 

Stacking of individually laminated pads to attain the required thickness will 
not be permitted; however, cold bonding of individual laminated pads will be 
permitted providing the bond between the pads has a minimum peel strength 
of twenty (20) pounds per inch as determined by ASTM D429, Method B. 


725.03.03 Tolerances. For both plain and laminated bearings, the per- 
missible variation from the dimensions and configuration required by the 
plans and these specifications shall be as follows: 

(a) Overall Vertical Dimensions— 


Avérace, Total -Thicknesses i 4 inches, Omlessae. Ss. Wet Seeter trims oo —0, +'/s inch 

Average. lotall J Wie wices Overpaid ACIS. citi. coc ccla dad bees al eaieiescarcns —Q, +44 inch 
(b) Overall Horizontal Dimension— 

ORC Hc at NSS cette eR Roti. ocr ie ee ee ot kk —Q, +'/4 inch 

big os Wel sae ET Uae Mined adtagh Mie A al hotel Setanta ae <5...) ARMr elie aibaura idl Mena —Q, +'/ inch 
(c) Thickness of Individual Layers of Elastomer— 

CONVERS OTS 5 Gra he AL 1) bi) eee a ne ent i ea Lo 1 A +'/g inch 


(d) Variation from a Plane Parallel to the Theoretical Sur- 
face (as determined by measurements at the edges of 
the bearings)— 


Tea oc Mechs pedis kB ae le a Re Ob en ade I cee Oe Yg inch 

i a 2 a ee, a eee ae ee ee see eee eae. ee Rat 5 '/4 inch 

TadwvidualiNonelastic Lamington. crt. Ws Pe) ke sk ee ae “g inch 
(e) Position— 

Pein OL EXPOSE A OMDCCEION VE CII Seta occas apa nei cn tcieme asa etateaaae nae susst '/g inch 
(f) Edge Cover— 

Edge Cover of Embedded Laminates or Connection Memberts..................... —O, +'/s inch 
(g) Size— 

nizerot Holes:2Glotssaninsertsie). fo Oe a EUSP CeMOn Gb sities So +'/s inch 
(h) Position— 

Posisionofiioles: Slotseor Insertsvee eves seh or wr) te Bec iee +'/s inch 


725.03.04 Quality Assurance. Whenever practical, the mechanical 
properties of the finished bearing shall be verified by laboratory test. 

The following values shall be met under laboratory testing conditions of full 
size bearings: 

(a) Compressive strain of any layer of an elastomeric bearing shall not 
exceed seven (7) percent at eight hundred (800) p.s.i. average unit pressure. 

(b) The shear resistance of the bearing shall not exceed fifty (50) p.s.i. for 
fifty (S50) durometer, seventy-five (75) p.s.i. for sixty (60) durometer, or one 
hundred ten (110) p.s.i. for seventy (70) durometer at twenty-five (25) percent 
strain of the total effective neoprene thickness after an extended four (4) day 
ambient temperature of minus twenty (20) degrees Fahrenheit. 

In addition to the certification of subsection 725.02.01 the Department, at 
its option, may conduct its own tests on the material. If the Department should 
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elect to perform tests on the material, the Contractor shall furnish sample pads 
and/or fabric at his own expense. A fabric sample not less than thirty-six (36) 
inches by forty-five (45) inches shall be submitted for testing from each new 
lot of fabric used in manufacturing the bearing pads. A sample pad not less 
than six (6) inches by twelve (12) inches in size shall be submitted for testing 
from each lot of pads or batch of elastomer to be furnished. The samples will 
be selected at random by the Department or its authorized representative at 
the point of manufacture or at the jobsite, at the option of the Department. 
Samples taken at the jobsite shall consist of complete pads as detailed on the 
plans, and the Contractor shall furnish additional complete pads to replace 
those taken for testing. The Contractor shall provide the Department with 
written notification thirty (30) days prior to the start of bearing production at 
which time the Department will decide whether to sample the materials. 
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ROADSIDE MATERIALS 


SCOPE 


726.01.01 Materials Covered. This specification covers the materials 
used in erosion control, landscaping, and irrigation systems. 


REQUIREMENTS 


726.02.01 Certificates and Samples. (a) Topsoil. The Contractor 
shall obtain from the county weed control agency or the State Quarantine 
Officer a written certification that the area from which the topsoil is to be 
obtained is free from noxious weeds. Topsoil that has been treated with 
herbicides or sterilants shall be tested by the State Department of Agriculture 
to determine the residuals in the soil. 

Before imported topsoil is brought on the jobsite, the Contractor shall 
furnish a current report from a recognized testing laboratory indicating the 
particle size, clay content, the pH factor, and electrical conductivity of the 
sample. 

(b) Fertilizer. The fertilizer containers shall have the manufacturer’s guar- 
anteed statement of analysis clearly marked, all in accordance with State and 
federal laws. The State Department of Agriculture shall sample the fertilizer 
prior to use on the project. 

(c) Humus. Before bulk humus is brought to the jobsite, the Contractor 
shall furnish a current report from a recognized testing laboratory indicating 
the moisture retention capacity, organic matter (based on dry weight), mineral 
matter (ash), silica (acid insoluble ash), nitrogen (based on dry weight), pH 
factor, and the amount of Douglas Fir bark. 

(d) Plants. All plants shall comply with federal and State laws requiring 
inspection for plant diseases and infestations. Inspection certificates required 
by law shall accompany each shipment of plants, and certificates shall be 
delivered to the Engineer. All shipments of pines will be accompanied by 
certificates for USDA Quarantine No. 63 for White Pine blister rust, and 
Nevada Quarantine No. 54.05 for European Pine shoot moth. 

(e) Seeds. The Contractor shall furnish to the Engineer duplicate copies of 
a statement signed by the vendor certifying that each lot of seed has been 
tested by a recognized seed testing laboratory within six (6) months before the 
date of delivery on the project. The State Department of Agriculture shall 
random sample and test seed prior to use on the project. 

(f) Irrigation Materials. It shall be the Contractor’s responsibility to ascer- 
tain that all required tests have been made by qualified testing laboratories as 
approved by the Department. The Contractor shall furnish the Engineer with a 
written certification that all required tests have been satisfactorily completed 
and that materials and fabrication thereof comply with all the requirements. 


All materials shall be approved prior to use. 
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PHYSICAL PROPERTIES AND TEST 


-726.03.01 Topsoil. Topsoil shall consist of fertile, friable soil of loamy 
character, and shall contain an amount of organic matter normal to the region. 
It shall be obtained from well-drained arable land and shall be reasonably free 
from subsoil, refuse, roots, heavy or stiff clay, stones larger than one (1) inch 
in largest dimension, coarse sand, sticks, brush, litter, and other deleterious 
substances. Topsoil shall be capable of sustaining healthy plant life. 

Requirements for topsoil shall be as follows: 


Bg (0) (REN Vd = nota et aia PET TUN RE MEN SALINE NN A SR el 3/s inch max. 
CYP Contents 2 ee ee cae PEE SRR Pee BR cs ccecnnnce 20 percent max. (by weight) 
phe Reactor oath ER, Sh 2 5 SE oe DLE SNe. eee eee a ete een Mc eras 6.4 to 7.4 
Bléctri€al (Gonductiv ity. eee ay AL) ee ee. 0.5 to 1.0 mmhos. per centimeter 


of the saturation paste extract 


726.03.02 Fertilizer. Fertilizer shall be a standard commercial grade of 
organic or inorganic fertilizer of the kind and quality specified in the contract 
documents. It may be separate or in a mixture containing the percentage of 
total nitrogen, available phosphoric acid and water-soluble potash in the 
amounts specified. All fertilizers shall be furnished in standard unopened 
containers with weight, name of plant nutrients, and manufacturer’s guaran- 
teed statement of analysis clearly marked, all in accordance with State and 
federal laws. 

Acceptable commercial fertilizer will be specified in one (1) of the follow- 
ing forms: 

(a) A dry free-flowing granular fertilizer, suitable for application by agri- 
cultural fertilizer spreader. 

(b) A soluble fertilizer ground to a fineness that will permit complete 
suspension of insoluble particles in water, suitable for application by power 
sprayer. 

(c) A granular or pelleted fertilizer, suitable for application by blower 
equipment. 

(d) A nonvolatile liquid fertilizer. 


726.03.03| Humus. Humus shall be processed, composted, fine ground 
bark of White Fir, Pine, or Redwood, or a mixture of these in any proportion. 
Humus shall be free of lumps and/or clods and shall be fine enough so that one 
hundred (100) percent of the material will pass a one-half ('/2) inch screen, 
and eighty-five (85) percent will pass a No. 6 screen. 

Requirements for humus shall be as follows: 


Moisture métention capacityIAiiniean) Othe OO) eae ae 35 percent min. 
Organic matter based on dryjweightes .cs.ant.co}. age tek ae) ae. 95 percent min. 
Mineral Matter (ash) 2 oo a ee a ee kl 5. percent max. 
Silica acid MNSOMIDIS aS) fee ceo 85.0 co Oo, lt ree eee 3 percent max. 
INICFOREIY: Based OLLAET WEL ILC naegeren, ies. Wet tage teste ranseeneien a re eee eee cea 0.8 percent min. 
pH Value-Basedlon Wid solition: Uae TODO. el rp GO. o 4.0 to 6.0 
Douglas; Fin Batkoloetsiind asc oval stash Dogme tie port gots 0 percent 


726.03.04 Mulch. (a) Hay or Straw. All hay or straw mulch materials 
shall be in an air-dried condition free of noxious weeds, weed seeds, and 
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other materials detrimental to plant life. Unless otherwise specified in the 
contract documents, hay or straw mulch material shall be of approved field 
grasses indigenous to the area. The Contractor shall obtain from the State 
Department of Agriculture a written certification that the hay or straw is free 
of noxious weeds. 

(b) Wood Cellulose Fiber. Wood cellulose fiber mulch shall be specially 
processed wood fiber containing no growth or germination inhibiting factors 
and shall be dyed a suitable color to facilitate inspection of the placement of 
the material. 

Mulch shall also conform to the following requirements: 


ES TE Cat O87) Pat ane aa tle Bee ROE ee 3 ih A A TEED META CIE 12.0% + 3.0% 
ROE Aline WAAEten ROS VEN LITICU. Ext SIS fn ee Meee ree asc core eee Sa ee erie 99.6% + 0.2% 
Ash Conteafongs Lf SC elie Te OA A ES 0.8% + 0.2% 
Water Holding Capacity (Grams of Water/100 Grams of Fiber)... 1080 minimum 


(c) Wood Chips and Shavings. Shavings shall be manufactured from any 
clean soft wood. 

Wood chips shall be manufactured from any clean, green softwood. Chips 
from kiln-dried or air-dried material will not be accepted. Chips shall be 
produced by machinery equipped with knives or blades which cut rather than 
shred or break the material. Chips shall be graded so that substantially all 
chips are from one-half ('/2) inch to three (3) inches in length, one-half (‘2) 
inch to one and one-half (11/2) inches in width and from one-eighth ('/s) inch to 
one-half ('/) inch in thickness. 

Chips produced from tree trimmings which contain leaves or small twigs 
will not be accepted. 


726.03.05 Erosion Control Fabric. Erosion control fabric shall be as 
specified in the contract documents. 

(a) Length approximately fifty (50) yards. 

(b) Matting width shall be forty-eight (48) inches with an average weight of 
ninety-two one-hundredths (0.92) pound per square yard. A tolerance of plus 
or minus one (1) inch in width and five (5) percent in weight will be allowed. 


726.03.06 Plants. All plants shall be first-class nursery grown repre- 
sentatives of their normal species and shall be true to type or name as shown 
on the plans and shall conform to the American Standard for Nursery Stock, 
No. 1 grade, American Association of Nurserymen, Inc., latest edition, ASA 
Spec. Z 60.1 and shall be tagged in accordance with the most recent standard 
practice recommended by the American Association of Nurserymen and to the 
latest edition of Standardized Plant Names, American Joint Committee on 
Horticultural Nomenclature. 


726.03.07 Seeds. Grasses, legumes, or cover crop seed shall be fur- 
nished in standard containers on which shall be shown the following informa- 
tion: 

(a) Seed name. 

(b) Lot number. 

(c) Net weight. 
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(d) Percentage of purity. 

(e) Percentage of germination (in case of legumes, percentage of germina- 
tion to include hard seed). 

(f) Percentage of weed seed content and inert material clearly marked for 
each kind of seed in accordance with applicable State and federal laws. 

(g) No noxious weed seed present. 

Seed which has become wet, moldy or otherwise damaged in transit or 
storage will not be accepted. Seed shall be at least ninety-five (95) percent 
pure and shall have a minimum of eighty-five (85) percent germination. 


726.03.08 Tree Ties. Tree ties shall be strips of vinyl coated nylon, 
durable, nonhardening long-life material approximately one (1) inch wide and 
approximately ten (10) mils thick, or other suitable material approved by the 
Engineer. 

A number ten (10) gage galvanized wire encased in at least one-half ('/2) 
inch black rubber hose may be used when permitted by the Engineer. 


726.03.09 Pipe and Fittings. Pipe shall be standard weight, hot dipped 
galvanized iron or steel pipe, threaded and coupled. Pipe shall meet the 
current requirements of ASTM Designation A120, and shall be furnished in 
standard lengths. All pipe fittings shall be standard threaded galvanized 
malleable iron fittings. 

Plastic pipe, except soaker lines, shall be polyvinyl chloride (PVC) 1120 or 
1220 pressure pipe as shown in the irrigation system legend on the plans, and 
shall conform to the requirements of ASTM Designation D1785. All PVC 
pipe shall be extruded from one hundred (100) percent virgin material, and 
shall be National Sanitation Foundation (NSF) approved. All plastic pipe, 
except soaker lines, shall be Class 200. Bell and spigot PVC pipe may be used 
in lieu of plain end pipe and couplings. 

Fittings for PVC plastic pipe shall be rigid polyvinyl chloride, Standard 
Weight, Schedule 40, and shall be solvent weld type except as shown on 
plans. Fittings for PVC pipe shall have higher bursting pressure than the pipe. 

Polyethylene used in the manufacture of polyethylene fittings shall conform 
to ASTM Designation D1248, for Type III. Polyethylene fittings used in 
assembling swing joint risers shall be schedule 80 conforming to ASTM 
Designation D2611. 

Plastic pipe for soaker lines shall be flexible polyvinyl chloride (PVC) 
conforming to ASTM Designation D2287. This material shall have a Shore 
Durometer hardness, A scale, of ninety (90) to ninety-nine (99) and a specific 
gravity of one and four-tenths (1.4) to one and forty-four one-hundredths 
(1.44). 

All PVC plastic pipe shall be homogeneous throughout and shall be smooth 
inside and outside, free from cracks, holes, foreign materials, dents, wrin- 
kles, and blisters. 


726.03.10 Conduit for Future Irrigation Systems. The conduit shall 


be polyvinyl chloride (PVC) pipe conforming to ASTM Designation D3034, 
S.D.R.35. 
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726.03.11 Blank. 
726.03.12 Blank. 


726.03.13 Masonry. Hollow load-bearing concrete masonry blocks 
shall conform to the requirements of ASTM Designation C90. 

Hollow nonload-bearing concrete masonry blocks shall conform to the 
requirements of ASTM Designation C129. 
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SECTION 727 


CONCRETE SURFACE FINISHING MATERIAL 


SOULE 


727.01.01 Materials Covered. This specification covers the types and 
quality of concrete surface finishing materials. 


PHYSICAL PROPERTIES AND TESTS 


727.02.01 Requirements. Bonded grout finishing material shall con- 
form to the following requirements: 

(Except as noted herein tests shall be made in accordance with test method 
indicated. Federal standard test methods are as contained in Publication 
Federal Test Methods Standard No. 141.) 

(a) Viscosity—one hundred ten (110) to one hundred fifteen (115) K.U., 
Using pin paddle. (Federal Standard Method No. 4281.) 

(b) Total solids (Federal Standard Method No. 4042): 

1. By weight—sixty-five (65) percent min. 
2. By volume—Forty-eight (48) percent min. 

(c) Flexibility—Pass one (1) inch mandrel when spread twelve (12) mils 
wet on a tin panel, air dried sixteen (16) hours and oven dried sixteen (16) 
hours at one hundred twenty (120) degrees Fahrenheit. Panel shall show no 
mud cracking or no loss in adhesion to the panel when bent. (Federal Standard 
Method No. 6221.) 

(d) Water resistance—No softening when tested as follows: Spread a twelve 
(12) mil film on tin panel, allow to air dry forty-eight (48) hours. Immerse in 
water for sixteen (16) hours, and allow to dry for eight (8) hours. There shall 
be no effect on the material. (ASTM D1647.) 

(e) Weatherometer durability—Expose a twelve (12) mil film applied to 
asbestos-cement board for five hundred (500) hours in an Atlas Twin-Arc 
weatherometer. There shall be no erosion, cracking, softening, or other 
visible defects in the coating. (Federal Standard Method No. 6152.) 
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SECTION 728 


EPOXY 


SCOPE 


728.01.01 Materials Covered. These specifications are intended to 
specify epoxy that will meet service requirements for highway construction. 

Epoxy shall be furnished as two (2) components which shall be mixed 
together at the site of the work. 


REQUIREMENTS 


728.02.01 Sampling and Testing. Epoxy shall not be used prior to 
sampling and testing unless its use is permitted prior to said sampling and 
testing in accordance with the provisions in subsection 106.05, *“‘Certificates 
of Compliance.”’ 

All tests will be conducted in accordance with the latest test methods of the 
American Society for Testing and Materials, Federal Test Method Standard 
No. 141, and methods in use by the Department of Transportation. 


728.02.02 Certificates. Without expense to the Department, two (2) 
certificates covering each order of material shall be furnished by the manufac- 
turer, certifying that the product complies with the specifications. Certificates 
shall be delivered to the Engineer in charge at the jobsite at the time of, or 
prior to, delivery of the order. 


728.02.03 Packaging, Labeling, and Storing. Each component shall be 
packaged in steel containers not larger than five (5) gallons in volume. When 
the components are to be mixed at a ratio of two (2) parts A to one (1) part B, 
by volume, the container containing component B shall be one-half ('/2) the 
volume of the container containing component A. The containers shall have 
lug type crimp lids with ring seals, shall be new, not less than twenty-four 
(24) gage, shall otherwise meet United States Department of Transportation 
Hazardous Materials Shipping Regulations, and shall be well sealed to pre- 
vent leakage. If a lining is used in the containers, it shall be of such character 
as to resist any action by the components. Each container shall be clearly 
labeled with the designation (component A or B), type (standard or rapid), if 
applicable, manufacturer’s name, date of manufacture, batch number (a batch 
shall consist of a single charge of all components in a mixing chamber), all 
directions for use specified elsewhere, and the following warning: 


CAUTION 


This material will cause severe dermatitis if it is allowed to come in contact 
with the skin or eyes. Use gloves and protective creams on the hands. Should 
this material contact the skin, wash thoroughly with soap and water. Do not 
attempt to remove this material from the skin with solvents. If any gets in the 
eyes, flush for ten (10) minutes with water and secure immediate medical 
attention. 
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Attention is directed to the characteristic of some epoxy components to 
crystalize or thicken excessively prior to use when stored at temperatures 
below thirty-five (35) degrees Fahrenheit. Any material which shows evi- 
dence of crystallization or a permanent increase in viscosity or settling of 
pigments which cannot be readily redispersed with a paddle shall not be used. 


728.02.04 Directions for Use. At the time of mixing, components A and 
B shall be at a temperature between sixty (60) degrees Fahrenheit, and eighty- 
five (85) degrees Fahrenheit, unless otherwise specified. Any heating of the 
adhesive components shall be done by application of indirect heat. Immedi- 
ately prior to mixing, each component shall be thoroughly mixed with a 
paddle. Separate paddles shall be used to stir each component. Immediately 
prior to use, the two (2) components shall be thoroughly mixed together in the 
specified ratios. When mixed, all adhesives shall have a uniform gray color 
without black or white streaks. No solvent shall be added to any epoxy. 

After mixing, all epoxies shall be placed in the work and any overlaying or 
inserted material which is to be bonded to the work by the epoxy shall also be 
placed before thickening of the epoxy has begun. Surfaces upon which epoxy 
is to be placed shall be free of rust, paint, grease, asphalt, and loose and 
deleterious material. When epoxy is used as a binder to make epoxy concrete 
or mortar, the two (2) components of epoxy shall be thoroughly mixed 
together before the aggregate is added and, unless otherwise specified, the 
mix proportions shall consist of one (1) part of binder to approximately four 
(4) parts of aggregate, by volume. Aggregate for use in epoxy concrete and 
mortar shall be clean and shall have a moisture content of not more than five- 
tenths (0.5) percent when tested by Test Method No. Nev. 112. All surfaces 
against which epoxy concrete and mortar are to be placed shall be primed with 
a coat of the epoxy used just prior to placing the mortar. 


TYPES OF EPOXIES 


728.03.01 Binder (Adhesive), Epoxy Resin Base. This specification 
covers a two (2) component, low viscosity, resin base epoxy designed primar- 
ily for use as a binder in making epoxy concretes or epoxy mortars, and for 
fastening metal anchors in vertical holes in concrete, and in pressure grouting 
of cracks in concrete. 

The epoxy shall conform to the requirements of ASTM C881, Type II, 
Grade 1, Class A, B, or C; or AASHTO M235, Class III, low viscosity 
version. 


728.03.02 Blank. 


728.03.03 Epoxy Resin Adhesive for Bonding New Concrete to Old 
Concrete. This specification covers two (2) component, epoxy resin bond- 
ing systems for use in bonding new Portland cement concrete to old Portland 
cement concrete, and in fastening metal anchors in horizontal holes in 
concrete. The epoxy is specified in two (2) types: Type I for general use and 
Type If for use when curing temperatures are below sixty (60) degrees 
Fahrenheit, or when a faster cure is required. 
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Type I shall conform to the requirements of ASTM C881, Type II, Grades 
1, 2, or 3, Class C; or AASHTO M235, Class III. 

Type II shall conform to the requirements of ASTM C881, Type II, Grades 
1, 2, or 3, Class A or B. (Class A is designed for use below forty (40) degrees 
Fahrenheit, Class B is designed for use between forty (40) and sixty (60) 
degrees Fahrenheit.) 


728.03.04 Rapid Set Epoxy Adhesive for Pavement Markers. Epoxy 
used under this specification shall conform to the requirements of AASHTO 
M237, Class II, Type I or I-M. Type I is intended for hand mixing and 
application. Type I-M is designed for use with automatic metering, mixing, 
and application equipment. Choice of the type to be used shall be at the option 
of the Contractor unless otherwise directed by the Engineer. 

Tests for requirements contained in AASHTO M237 shall be performed in 
accordance with AASHTO T237. 


728.03.05 Standard Set Epoxy Adhesive for Pavement Markers. 
Epoxy used under this specification shall conform to the requirements of 
AASHTO M237, Class II, Types HU, If-M, III, or If1I-M. Types II and III are 
designed for hand mixing and application. Types H-M and III-M are 
designed for use with automatic metering, mixing, and application equipment. 
Types II and II-M are designed as medium setting adhesives with an approxi- 
mate set time of two (2) hours at seventy-seven (77) degrees Fahrenheit. 
Types III and III-M are designed as standard setting adhesives with an 
approximate set time of four (4) hours at seventy-seven (77) degrees Fahren- 
heit. Choice of the type to be used shall be at the option of the Contractor 
unless otherwise directed by the Engineer. 

Tests for requirements contained in AASHTO M237 shall be performed in 
accordance with AASHTO T1237. 


728.03.06 Blank. 
728.03.07 Blank. 
728.03.08 Blank. 
728.03.09 Epoxy Sealant for Inductive Loops. 


Classification: 


This specification covers a high viscosity liquid epoxy formulated primarily 
for use in sealing inductive wire loops and leads imbedded in asphalt concrete 
and Portland cement concrete for traffic signal controls and vehicle counters. 
This epoxy is to be used for repair work on existing spalls, cracks, and other 
deformations.in and around saw cuts housing inductor loops and leads. The 
rapid cure allows minimum traffic delay. This sealant is suitable for use in 
freeze-thaw areas and can be used on grades up to fifteen (15) percent without 
excessive flow of material. 


[ 709 ]} 


728 EPOXY 


Composition: 
Component A 
Parts by Weight 
Fae a ec Le Oe ee ee ee ee ee ee ee 85.00 
OTUNGETESCL CUVCHOY LEUNG I cp ncatecay ein BOR atau ates ieccl tes cee oa sacar as ei eR 15.00 
Titanium Dioxide, ASTM Designation D476, ‘Type TIT or TV) nnn ecceeecncreeeene 2.00 
Colloidal Sete ae IU ee se de ete sieiddacsttinulcletnconsaecercysd A ee 1.50 
Glycerine s AST Mr Designation Bi L2 57 co...) dtu de eat ell ea avian ed rN, 0.50 
Silicone Anti-Koam,} Ty pG.Qcncrestt ae celal Pete cunminne Wt El oce , Sah SS 0.01 
Component B 
Parts by Weight 
High -Functionahity Polymercaptar? Hardener iy 22 Se crenata et Mee eroceotenereats 40.00 
N-AmmoethyisPiperazimerspad! 290 00) Oy ca EN lS Blea dd SE nT 10.00 
2, 4,.6-Tri_ (Dimethylaminomethyi) Phenel®ty iF, eo Sur eurd te es a ee 4.00 
PolysulhidesPoly mien i523. ORAM 2 eet Se doe btn ale it ea ee ee 48.94 
COONTAILS TLC soe trate peat sate eta a tecee cena hea eee acco cce oe da A a RS re 1.00 
Glycerine VASTM Designation (D125 7 sy) ae A Bh Sa Pe ar ee as cote acortceccmecset teem 0.50 
Carbém Black#is.o:..99) wee ee ea) oe ee) 1 Te Ae RE, RS 0.10 
Silicone (Anti. Poamn Type Q-3i2k «Qe as OES he che don A Rn ek EO 0.01 


1Di glycidyl ether of bisphenol A, viscosity, 100-600 poise at 25° Centigrade, epoxide equivalent 180-200. 
Color, Gardner 1933, 3 max. 


2Viscosity at 25° Centigrade, 510 centipoise, weight per gallon 9.00-9.10 pounds. Epoxide equivalent 180-200. 


3$iO, (moisture-free basis), 99 percent minimum; refractive index, 1.46; surface area 175-225 square meters per 
gram; particle size 0.015 microns; pH (4 percent aqueous dispersion), 3.5-4.2; pour density, 2.3 Ibs./cu. ft. 
maximum, free moisture at 105° Centigrade, 1.0 percent maximum. 


4Liquid polymercaptan resin, viscosity 100-130 poise at 25° Centigrade; specific gravity 1.14-1.16; mercaptan 
value, 3.6 meq./gram. Color, Gardner 1933, 1. Infrared curve shall match the curve on file in the Department of 
Transportation. 


5Color (APHA) 50 maximum; amine value 1250-1350 based on titration which reacts with the 3 nitrogens in the 
molecule; appearance clear and substantially free of suspended matter. 


6Formula weight 265; specific gravity at 25°/25° Centigrade, 0.973; refractive index 1.514 at 25° Centigrade; 
distillation range 96 percent at 130° Centigrade to 160° Centigrade (0.5-1.5 mm.); flash point, Tag. open cup, 
300° Fahrenheit minimum; water content 0.06 percent maximum. 


7Specific gravity, 1.24-1.30 at 20°/20° Centigrade; viscosity, 700-1200 centipoise, Brookfield at 25°C.; pH 
water extract, 6.08.0; moisture content, 0.1 percent maximum; pour point, —15°F.; average molecular weight, 
1000; flash point, Fahrenheit, Cleveland Open Cup, 390 minimum; sulfur content, percent, 36-40; color, Hellige, 
9-12. The product shall be a difunctional mercaptan made from 98 mole percent of bis (Z-chloroethyl) formal and 2 
mole percent of trichloropropane. 


8Surface area, square meters/gram, 80-150; particle diameter, millimicrons, 18-30; pH, 7.0-8.5; fixed carbon 
(moisture free), percent, 96-98; volatile matter, percent, 1-4; oil absorption, stiff paste endpoint, CCS/gram; 
0.75-0.90. 


Tests: 


All tests shall be performed in accordance with Test Method No. Nev. 
T501. 


Characteristics of Components: 
Component A 


VEsbostty 7 potse ” BIGORN ClUset: seret, smeembeen.e rrwar ait nome, inet eet oan er Seren ers eee 100-250 
Sheati Ration 4.22 DLR BI SR LT Cas Dede, eek 2.0 min. 


Viscosity: poise }/(Brookfieldsanitg kh oie OER Ve ST OL eS Ae A BI 100-250 
Shear Ratio. Ue Arar e wee eel gen Dare. 2 tae * SF aetiehe does By eee ea 1.8 min. 
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Infrared curves of the vehicle components shall match those on file in the 
Department of Transportation. 


Characteristics of Combined Components: 


(JEIBL ING eA ee es ee Sy Ren 13-18 minutes on '/s” cast sheet, cured 18 hours 
at 77° Fahrenheit +5 hours at 158° 
Fahrenheit— 

{SONOS aL GUM AES ae ore eel ss RRR LAU eral SiNiieale ooh nents Meer icc 400 min. 

EBlongationt percent se ves We. Ske Pert hee ee a RAEN LEO Melt et. beetle 90 min. 

Shore) Litardnessttf¢) 1, tangs Sip ae eer Pere i be et eres cee rg 45 min. 


Color to range from Color No. 26081 to Color No. 26173 of Federal 
Standards No. 595. 


Directions for Use: 


Saw cuts shall be blown clean and dry with compressed air to remove all 
excess moisture and debris. For repairing damaged saw cuts, all loose spalled 
material shall be cleaned away from saw cut, chipping back to sound asphalt 
concrete or Portland cement concrete and all loose material cleaned from loop 
wire. 

The mixing ratio is one (1) part by volume of Component A to one (1) part 
by volume of Component B. No more material shall be mixed that can be used 
within ten (10) minutes from the time mixing operations are started. 
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SECTION 729 


TRAFFIC PAINT 


SCOPE 


729.01.01 Material Covered. These specifications cover ready mixed 
traffic line paint to be applied to either asphaltic or Portland cement concrete 
pavements. 


REQUIREMENTS 


729.02.01 General. Paint shall be free from foreign materials, such as 
dirt, sand, fibers from bags, or other material capable of clogging screens, 
valves, pumps, or other equipment used in a paint striping apparatus. The 
paint pigment shall be well ground and shall be properly dispersed in the 
vehicle. The dispersions shall be of such nature that the pigment does not cake 
or thicken in the container, and does not become granular or curdled. Any 
settlement of pigment in the paint shall be a thoroughly wetted, soft mass 
permitting the complete and easy vertical penetration of a paddle. Settled 
pigment shall be easily redispersed, with minimum resistance to the sidewise 
manual motion of the paddle across the bottom of the container, to form a 
smooth uniform product of the proper consistency. 

The specified amounts and materials used in each formula for achieving 
satisfactory pigment wetting and suspension, may be varied or changed to suit 
the vendor’s method of manufacture. Paint made with any deviations in 
antisettling, wetting agents, or stabilizers shall still be required to conform to 
the characteristics of the finished paint and all other requirements of these 
specifications. 


729.02.02 Packaging. All manufactured paint shall be prepared at the 
factory ready for application. The addition of thinner or other material to the 
paint after the paint has been shipped will not be permitted unless otherwise 
specified in the contract special provisions. 

All shipping containers must comply with Department of Transportation 
Code of Federal Regulations, Hazardous Materials Regulations Board, Refer- 
ence 49 CFR. The containers must be lined, if necessary, so as to prevent 
attack by the paint or agents in the air space above the paint. The lining must 
not come off the container or lid as skins. 

All containers shall be properly sealed with suitable gaskets and shall show 
no evidence of leakage. 

All containers of paint shall be labeled showing the exact title of the 
specification, manufacturer’s name, date of manufacture, and manufacturer’s 
batch number. 

Precautions concerning the handling and application of paint shall be shown 
on the label of the paint container. 

The lining of the containers shall be of such character as to resist the solvent 
of this paint and to permit no skins being loosened into the body of the paint. 
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PHYSICAL PROPERTIES AND TESTS 


729.03.01 Sampling and Testing. Samples will be taken after delivery. 
The State of Nevada reserves the right to have an inspector present to observe 
the manufacturing process. The vendor shall furnish a complete formulation 
record of his manufacturing process to the Materials and Testing Division. 

All tests shall be performed according to ASTM, Federal Test Method 
Standard No. 141la, and methods designated by the Materials and Testing 
Division of the Nevada Department of Transportation. 


729.03.02 Materials. The raw materials for use in the paint formula 
shall conform to the specifications designated by federal serial number or 
paint material code number hereinafter specified. Subsequent amendments to 
the specifications quoted shall apply to all raw materials and finished prod- 
ucts. 

Paint shali also comply with the following requirements: 


FAST DRY TRAFFIC PAINT 


1.1 Composition Requirements. All percentages specified are by 
weight. 


1.1.1 Pigment Composition. Percent by weight of total pigment: 


White Yellow 

Titanium Dioxide, Anatase (ASTM D476, Type I, 94 

percent min 1105) WON B YO eT) alata i a 24.0-26.0 7.0-9.0 
Medium Chrome Yellow (ASTM D211, Type III, 87 

percent min.,RbCrO),) 2 2n..2.0) Sieg ere ees ees geese. .c 15.0-17.0 
Zinc Oxide (ASTM D79, American Process-Type)..........--------- 7.5-9.5 7.0-9.0 
Magnesium Silicate (ASTM D605)... cece eeceeeeeeeeee 26.0-38.0 35.0-37.0 
Calcium Carbonate (ASTM D1199, Type GC, Grade I 

a) 3 § A SERVICE e, PS acer HLM Meer eOiTe ins ten aeMNe TY 28.0-30.0 31.0-33.0 
Antisettling Agent (Bentone 34 or Claytone 40)......................- Note 1 Note 1 


NOTE 1. Sufficient dispersing and suspending agent shall be added to prevent excessive settling as required in 
2.2 and 2.4. 


1.1.2 Vehicle Composition. Percent by weight of vehicle: 


White and 
Yellow 
Alkyd ReésintSolition)(Sée}Nate 202s cee Ths a) oe ee Ed 21.3 min. 
Chlorinated Rubber (Parlon S20 or Alloprene X20).....02.2.2----.2.-:-:-ecceceseeeeeeeeeeseeeeees 16.4 min. 
Chlorinated Paraffin (Federal Specification MIL-C 429C, Type JD)...................... 11.3-13.3 
Lead Drier 24 percent (ASTM. D600) Class: By ecc.2. etree cece 0.2-0.4 
Cobalt Drier,6 percent (ASTM D600, ‘Class B)c.ccs once se asters raecennrcareene 0.05-0.25 
Antiskinning Agent/(Exkin of Equivalent)2i2..0)...20 ee a) ae Note 3 
White and 
Yellow 
Stabilizer’(Propylene’Oxide) ‘(See Note'4).208 Aah nol Sh a 0.45-0.55 
Toluene: (ASTM D362).o.).2 ee a Seems ee 7 26.1 max. 
Heptane, (Technical..Grade) gcsticin aces, chen taye Bir ced ie hes nee eee a oe, 6.5-8.5 
Methyl Ethyl Ketone (ASTM D [40 ae ea 14.7 min. 
MCUianor CAS LINECEI IVS .2 yaa nee rere ai ease Ee eee ee ee 0.2-0.4 
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NOTE 2. Alkyd Resin Solution: The medium oil soya-modified alkyd resin shall be supplied as fifty-nine (59) 
to sixty-one (61) percent nonvolatile solids in VM & P Naphtha (TT-N95b, Type I). The resin solids shall contain 
an oil acid content of forty-eight (48) to fifty-five (55) percent, a phthalic anhydride content of thirty-three (33) to 
thirty-seven (37) percent and an acid number of eight (8) maximum. The alkyd resin solution shall have a maximum 
color of nine (9) (Gardner). The alkyd resin solution, reduced to forty-five (45) percent solids with VM & P 
Naphtha, shall have a viscosity of D to G (Gardner-Holdt). No rosin will be permitted. The oil fatty acids shall be 
of vegetable origin, either alkali refined soya bean oil or the fatty acids of soya bean oil having a minimum iodine 
number of one hundred fifteen (115). No recovered oil marine or soya food fatty acid derivatives shall be used. The 
alkyd resin solution must tolerate a five hundred (500) percent by weight dilution with VM & P Naphtha. A solution 
containing alkyd resin solution, chlorinated rubber, methyl ethyl ketone, toluene and heptane in the proportions 
given in the vehicle composition shall be clear, transparent and show no separating after storage of twenty-four (24) 
hours in a three-fourths (3/4) full test tube at twenty-six and seven-tenths (26.7) degrees plus or minus two and eight- 
tenths (2.8) degrees Centigrade (eighty (80) degrees plus or minus five (5) degrees Fahrenheit). 


NOTE 3. Sufficient antiskinning agent shall be used to prevent skinning as required in 2.3. Material shall be 
added at the proper time during the manufacturing of the paint so as to minimize losses due to volatilization and 
maximize retention in the packaged product. 


NOTE 4. Other approved stabilizers: Styrene Oxide—three (3) pounds per one hundred (100) gallons of paint; 
Thermolite 813—five-tenths (0.5) pound per one hundred (100) gallons of paint. 


1.1.3. Manufacturing Formulations. Typical formulas which may 
serve aS a guide for the paint manufacturer are as follows (Yields are 
approximately one hundred (100) gallons): 


Pounds 
White Yellow 
Patani WIOKIGes 4. anne Font. ee, CO Re Nd 150 50 
ieditmeC brome: Yelbow o.oo os 5 sen ee a ete 100 
FANN Si EDLC onl Mimeterinal Miele hacia Na A telat eS Cul Glee NN eee 50 50 
Mapmesionesilicate: Set BENS fe ets Se 2 229 
Galcium Gagbonater.)...ciais su. pera I eee. 175 200 
Antisettling Agent,(@laytone)..t....sen9e. mols. tle Bee + 4 
IVC EATON ee cach nase fc ee Z 2 
Alkyd Resin Solution (60 percent nonvolatile)...................... 130 130 
Chlorinated Rubber (Parlon S—20)...22.2..2...ee-ceseeeneneeeeeeeeeeeeeee 100 100 
Chicrinated Parathini = oc ee eee 75 75 
24 (Percenv Iveadh Driev ORS. 000 Aa A ORE ees ia 2 
6, Percent Gobalt: Drictaseater ob ee hpi ol ST Fores 1 1 
Antskinning Avent Cl xkin).... 00 ee eee S 3 
SUADIIZEE CP COD VICTIC’ KIC) oa cee ree i ree ad 3 3 
3 AG ALLELE ip, te hemes related, resi see aes a etre tc -mtnconiniad Data. 160 160 
| A EEA Se Aileen bmeerenccrms erent haa hey Aaa as fa cee PR 3 45 45 
iN ct AYA Up Sy Wk Sr 0 1) eee ees menue oe cacao i S aae 90 90 
1215 1240 
1.2 Quantitative requirements of mixed paint. 
2s Pigment. White Yellow 
poy (eh UL TL 2d | ena ae NERS, PONIES | 9.2.8 SelB 49.0-51.0 50.0-52.0 
1.2.2 Total Solids. White Yellow 
Per Cert sy NC LOI is MRT fate acer eteeayee net eer ae are 68.87 69.48 
1.2.3. Nonvolatile Vehicle. White Yellow 
PETCCIL DY MVEIOML. VOMICIE TIN cee cocrcntten ett et 38.96 38.96 
1.2.4 Consistency. White Yellow 
Krebs-Stormer Shearing rate 200 r.p.m.— 
GGEATTIs RES SLD MPs ee I Se ae en ae 140 to 190 140 to 190 
icsi wealorit Ke he eset aeons ets cor eeeaeen es 70 to 80 70 to 80 
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1.2.5 Weight per Gallon. White Yellow 
POUNCS.. (fas oooh cc mite ekeetdae ee -eercces ce aco eas 12.05 LZ dd 
1.2.6 Fitness of Grind. White Yellow 
Hegman gauge, North Standard Scale, min...............--- 4 2 
1.2.7. Drying Time. White Yellow 
Minutes; aX, 2teeiverenns.un vie Dee Daa eeT eS 10 10 
1.2.8 Directional Reflectance. White Yellow 
M itisles.11t- st cgdecl atlases ot ze. bs doleg melt Ys aodeatena toes 80 50 
1.2.9 Uncombined Water. White Yellow 
Percent by werght'or paint , Max tS Stee cennteree 1.0 1.0 
1.2.10 Coarse Particles and Skins. White Yellow 
Retained on a No. 325 mesh sieve, percent by 
Weight Of pigment, MAX Aileen cot cree eeu rece 1.0 1.0 


QUALITATIVE REQUIREMENTS OF FAST DRY TRAFFIC PAINT 


2.1 Color of yellow paint. The color of the yellow paint shall visually 
match color chip No. 33538 of Federal Standard 595a when tested as specified 
in 3.1.5. In case of dispute, the color shall be within the green and red 
tolerance limits when compared with the standard color ships of ‘‘Highway 
Yellow Color Tolerance Chart,’ U.S. Department of Commerce, Bureau of 
Public Roads PR Color No. 1, June 1965. 


2.2 Condition in container. The paint shal! not show excessive settling 
in a freshly-opened full can and shall be easily redispersed with a paddle to a 
smooth homogeneous state. The paint shall show no curdling, livering, 
caking, gelling, or thixotropic properties, lumps, skins, or color separation. 
(See 2.3 and 2.4.) 


2.3 Skinning. The paint shall not skin within forty-eight (48) hours in a 
three-fourths (7/4) filled, tightly closed container. 


2.4 Storage stability. When stored for twelve (12) months the paint 
must be usable; the drying time shall be as specified and the consistency range 
shall be seventy (70) to eighty-five (85) Krebs units. 


2.5 Flexibility and adhesion. The paint shall show no cracking, flaking, 
or loss of adhesion when tested as specified in 3.1.2. 


2.6 Water resistance. The paint shall show no softening, blistering, loss 
of adhesion, or other evidence of deterioration other than a slight loss in gloss 
when tested as specified in 3.1.3. 

2.7 Dilution stability. The thinned paint shall be uniform and show no 
separation, curdling, or precipitation after reduction in the proportions of 
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eight (8) parts by volume of the packaged material with not more than one (1) 
part by volume of the appropriate thinner for each type of paint. 


2.8 Spraying properties. The paint as received or diluted no more than 
as specified in 2.8 shall have satisfactory spraying properties when applied 
(and held in a horizontal position) to tinplate or aluminum surfaces at a wet 
film thickness of approximately fifteen one-thousandths (0.015) inch. 


2.9 Appearance. The sprayed film (see 2.8) shall dry to a smooth 
uniform finish free from roughness, grit, unevenness, and other surface 
imperfections. The paint shall show no streaking or separation when placed 
on clean glass. 


2.10 Bleeding. The paint shall show a minimum rating of six (6) when 
tested as specified in 3.1.4. 
TEST PROCEDURES 


3.1 Test Procedures. The tests indicated in Table I shall be conducted in 
accordance with Federal Test Method Standard No. 141a or ASTM method as 
indicated. 


TABLE I. Test Methods 


Federal Test 


Method Section of this Section of this 

Standard specification specification 

No. 141a or giving with further 

Test ASTM Method requirements reference 

Perventase ors Isimentc Se 4021 heer Ph ee 
NogvOrierin VENICE nt na eee 4051 jh aw bo I 
Consistency sKreps=stormenc oo ees 4281 (er see ee 
apf oh Fs) UG 9 oy te OE UY |) | ones mans seer Mery RN 4184 PS net, ioatesny 
Wale Resistance. oc. 2).0 tn nore 6011 20 3.1.3 
Conditiongn)C ontamer 2c) ut Bae ee es 3011.1 2eve@ tons Ze. 
Dilution Stability tc:a2c.uhcut ee Sh ee ook 4203 Puntewe (2%) dex 
SRT) aa echt ecnni ne ee ea cee 3021 “le Raa marae wat 
Fincness Ol Oring, Veeiian, . cece 4411 Len Ree eee 
Directionar menectancte........e ee meee rer eee 6121 Rey’ so3 ial toh ala alent 
Uncombined Water: 21. RIS ee ee 4081 2 Sia hh VOY L. 
Coarse; Particlesiand Skins. 0 ate ae 4091 IOS 2 SN pee 
Phthalic, A oye hic. pncecy eee ae 7021 Toe owe eee ee 
OS, Vos Te | ea Ly RR i MEET ak YR 7031 Ee os “ron e 
RUDE ASS PTCCIPItAle.. © .....ctactee Mareen te ee Joltet Poise Or eee 
Iodine Number of Oils and Fatty Acids............... 5061 Pee eee Oia 
Flexibilitytandi Adhesion ta e. ee 6221 25 4 
Appearance, of Paint. be. j<ack Se a 3011.1 25D. ahi eet ( See stee! 
Color of Piemented Coatings..2. ee 4250 Ze) om te) 
|B] ip Es Gk Ly Co see en eee etn HG ASTM D711 LWA Ae gai i As es Sa 
|e ale 1) te epeetiin lal Mind Aedtey slink epi rirt Me fies oo BS ASTM D969 2.10 3.1.4 


3.1.2 Flexibility and adhesion. Apply a wet film thickness of five one- 
thousandths (0.005) inches with a film applicator to a three (3) by five (5) inch 
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panel weighting thirty-nine one-hundredths (0.39) to fifty-one one-hundredths 
(0.51) Ibs./sq. ft., previously cleaned with benzene and lightly buffed with 
steel wool. Dry the paint film at seventy (70) degrees to eighty (80) degrees 
Fahrenheit in a horizontal position for eighteen (18) hours, then bake in an 
oven at one hundred twenty-two (122) degrees plus four (4) degrees Fahren- 
heit (forty-seven and eight-tenths (47.8) degrees Centigrade to fifty-two and 
two-tenths (52.2) degrees Centigrade) for two (2) hours, cool to room 
temperature for at least one-half ('/) hour and bend over a one-half ('/2) inch 
diameter rod and examine, without magnification, as specified in 2.5. 


3.1.3 Water resistance of paint. Apply a wet film thickness of fifteen 
one-thousandths (0.015) inches with a film applicator to a clean glass plate. 
Let dry in a horizontal position at room temperature (seventy (70) degrees to 
eighty (80) degrees Fahrenheit) for seventy-two (72) hours. Immerse one-half 
(‘2) the painted plate in distilled water at room temperature for eighteen (18) 
hours as specified in Method 6011 of Federal Test Method Standard No. 141, 
allow to air dry for two (2) hours and examine as specified in 2.6. 


3.1.4 Bleeding. The bleeding characteristics shall be determined in 
accordance with ASTM D969. The test panels shall be evaluated according to 
ASTM D868, and the degree of resistance to bleeding shall have a numerical 
rating as specified in 2.10. 


3.1.5 Color of yellow paint. Apply a wet film of fifteen one-thousandths 


(0.015) inch to a tin panel; let dry for twenty-four (24) hours and compare 
color as required in 2.1. 
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TRAFFIC BEADS 


SCOPE 


730.01.01 General. The glass spheres shall lend themselves readily to 
firm embedment in the traffic paint when dropped on a freshly placed paint 
line. The embedment shall be of such character as to provide a highly 
reflectorized surface on the paint film with reserve reflectorizing capacity in 
the lower sections of the paint film. The reflection shall be effectively manifest 
to the operator of a motor vehicle when the headlights of the vehicle are 
played on the markings. 

All glass beads shall have a moisture proof overlay consisting of water 
repellent material applied during the process of bead manufacture. The beads 
so treated shall not absorb moisture in storage, shall remain free of clusters 
and lumps and shall flow freely from dispensing and testing equipment. 


PHYSICAL PROPERTIES AND TESTS 


7300.02.01 Requirements. A minimum of eighty-five (85) percent of the 
beads by count shall be colorless, true spheres, free of dark spots, milkiness, 
air inclusions, and surface scratches which involve a substantial part of any 
individual sphere. 

When tested according to ASTM D1214 the beads delivered shall conform 
to the following gradation requirements: 


Sieve No. Percent Passing 
SUOMI BE BT ah.. Wulycpatl : syiige Smee Re EE Gai nchsaaenruebapunuvane 100 
SU Te re IE Ee od cgeepemsvcienidancattivy ocvansiconenelbodesixivons 20-60 
TB 320 SG Col CAN Lar ay ele eth ee ere A 22. oR i Ta ROR eta 5-20 

ING see cate Ely TEI, Rena SES IG EES mS. PSUS AE MOR ot hn a Soe 0-7 


The Index of Refraction shall be a minimum of one and five-tenths (1.5) by 
the oil immersion method utilizing tungsten light at twenty-five (25) degrees 
Centigrade. 

After refluxing a fifty (50) gm. sample of beads in a Soxhlet Extractor for 
eight (8) hours with distilled water there shall be no more than a very slight 
reduction in luster or reflecting power of the beads. 

The beads shall have a specific gravity of two and forty-four one-hundredths 
(2.44) to two and fifty-six one-hundredths (2.56) at twenty-five (25) degrees 
Centigrade. 

The moisture content shall not exceed one one-hundredth (0.01) percent 
when tested at one hundred five (105) degrees Centigrade for three (3) hours. 

Two (2) pounds of beads are added to a reserved unbleached cotton bag 
approximately ten and one-half (10'/) inches by seventeen and one-half (17!) 
inches (thread count forty-eight (48) by forty-eight (48)). The sample is then 
immersed in distilled water at room temperature for thirty (30) seconds or 
until the spheres are completely covered. The sample is then removed and 
excess water removed by twisting the neck of the bag. After two (2) hours 
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with the bag suspended at room temperature the sample is thoroughly mixed 
and transferred to a clean, dry funnel.(one hundred fifty (150) mm. top 
diameter, one hundred twenty (120) mm. depth and nine (9) to ten (10) mm. 
stem i.d.). The entire sample shall flow through the funnel with light tapping 
of the stem permissible only at the start of the test to initiate flow. 
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SECTION 731 


ENGINEERING FABRICS 


SCOPE 


731.01.01 Materials Covered. Engineering fabrics shall include pave- 
ment reinforcing fabric and any additional fabric types that may be specified 
in the speciai provisions. 

Engineering fabrics shall be placed in accordance with various sections of 
these specifications. 

Engineering fabrics shall be furnished in protective covers capable of 
protecting the fabric from ultraviolet rays, abrasion, and water. 


REQUIREMENTS 


731.02.01 Certificates. A Certificate of Compliance for each type of 
engineering fabric used on the project shall be furnished to the Engineer in 
accordance with subsection 106.05, ‘*Certificates of Compliance.”’ 


PHYSICAL PROPERTIES AND TESTS 


731.03.01 Pavement Reinforcing Fabric. Pavement reinforcing fabric 
shall be manufactured from polyester, polypropylene, or polypropylene-nylon 
material. The fabric shall be nonwoven, and shall conform to the following: 


Weight, ounces per-square yard, ASTM Designation D1910._...2. 2, 3.0 to 8.0 
Grab tensile strength (l-inch grip), pounds, min., ASTM Designation 

Wt, tla pean tna Ba 72S CN ARON EER LTS SION 5S EIR 25 TE AB NSE SORE AALS 0 TE AT DUD, OM 90 
Blongauon at Dicak, Dercene, Mil., oO 1 IVE DESIBMACOI LT TUT ane eeeac cc ae compre 40 
Papric ACKMesSs, MUS. thre aie TL ICSI MAU ION LIV Loc eee ees coos cece scape tee aesoacesnas 12 to 100 
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SECTION 732 


PERMANENT PAVEMENT MARKING FILM 


SCOPE 


732.01.01 Material Covered. This specification covers the quality 
requirements for permanent pavement marking film. 


REQUIREMENTS 


732.02.01 Certificates. A Certificate of Compliance for the pavement 
marking film shall be furnished to the Engineer in accordance with subsection 
106.05, ‘Certificates of Compliance.”’ 


PHYSICAL PROPERTIES AND TESTS 


732.03.01 Permanent Pavement Marking Film. The film shall con- 
form to the following requirements: 

(a) Composition. The permanent pavement marking film shall be pliant 
polymer and shall consist of a mixture of polymeric materials, pigments, and 
glass beads uniformly distributed throughout its cross-sectional areas and with 
a reflective layer of beads bonded to the top surface. These materials shall be 
composed as follows: 


Minimum by Weight 


IR aireeretENEe TASC LLCS. Yiys. 2 ee ene EE eres ew gag Sanaa caer pis taster ras eas ean aoe 20 percent 
PSUS rege eee eh. At) a ee oe Sov 228 ace thnar ie conan ose or lt, ae teen ae e 30 percent 
A sPaCes Coe OAS A 7 CUES. aae cate e Beedl o cardia t remade cea aee weed ee el aacintte anced 30 percent 


(b) Glass Bead. The glass beads shall be colorless and have a minimum 
index of refraction of one and five-tenths (1.5) when tested using the liquid oil 
immersion method. 

(c) Reflectance. These markings shall have the following initial average 
reflectance value at two-tenths (0.2) degree and five-tenths (0.5) degree 
observation angles and eighty-six (86) degrees entrance angle as measured in 
accordance with the testing procedures of Federal Test Method Standard No. 
370. 


(White ia ehow—_+, 
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(d) Thickness. The nominal thickness, excluding adhesive, shall be six 
one-hundredths (0.06) inch. 

(e) Tensile Strength. The film shall have a minimum tensile strength of 
forty (40) pounds per square inch of cross section when tested according to 
ASTM D638-76. A sample six (6) inches by one (1) inch by six one- 
hundredths (0.06) inch shall be tested at a temperature between seventy (70) 
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degrees Fahrenheit and eighty (80) degrees Fahrenheit, using a jaw speed of 
twelve (12) inches per minute. 

(f) Elongation. The film shall have a minimum elongation of seventy-five 
(75) percent when tested according to ASTM D638-76, using a jaw speed of 
twelve (12) inches per minute. 

(g) Plastic Puli Test. A test specimen made the same size as in paragraph 
(b) shall support a dead weight of four (4) pounds for not less than five (5) 
minutes at a temperature between seventy (70) degrees Fahrenheit and eighty 
(80) degrees Fahrenheit. 

(h) Pigmentation. The pigments shall be selected and blended to provide a 
marking film which is white or yellow conforming to standard highway colors 
through the expected life of the film. 

(1) Effective Performance Life. The Permanent Pavement Marking Film, 
when applied according to the recommendations of the manufacturer, shall 
provide a neat, durable marking that will not flow or distort due to tempera- 
ture if the pavement surface remains stable. Although reflectivity is reduced 
by wear, the pliant polymer shall provide a cushioned resilient substrate that 
reduces bead crushing and loss. The film shall be weather resistant and, 
through normal traffic wear, shall show no appreciable fading, lifting, or 
shrinkage throughout the useful life of the marking, and shall show no 
significant tearing, roll back, or other signs of poor adhesion. 

These materials shall be capable of being adhered to asphaltic and/or 
Portland cement concrete by means of a pressure sensitive precoated adhesive 
or a liquid contact cement which is applied at the time of installation. 
Application shall be made according to the manufacturer’s recommendation. 
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Bituminous plantmix surface: 
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Steel (see Steel structures) 
Timber (see Timber structures) 
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Concrete structures: 
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Catch basins (see Catch basins, manholes and inlets) 


[ 736 ] 


INDEX 


Concrete structures—continued PAGE 
Classotnsusfaceifimighvearche he eeelntteetnsstnceetcssaseate TOM SUNT Me oat 305, 306 
Cotferdamsmahd--¢ hi bSstessseccscsore eerie OL BUD OE aor tG 1M 289 
Compactionsbyemechanical vibration secieescessergessesteasmeesazerataneeerte cz ater OTS I ZW, 291 
Concretexdepositedaunder..water_..<..:...... eee Ue ARAL S98) BIUMINY Soa tee, 292 293 
Gonst¥uction! jomttsssteme2-n eles ormeteceet cg BE AOE SOR ae 293, 294 
Constiuctienamethod sen: x16 6 cette eer eee OE RAE ONY 2483) 281-310 
Culverts:(see-also-Culverts) 2.cseeeeetnawnncnnntn ll) ed. 291, 292, 309, 310 
Curbs, gutters, sidewalks, and ramps (see also Curbs, gutters and sidewalks)......... 439-443 
@uterioe tienes eae OR BORA ASTD Vio QA OO Sa 299 
veer Peco chia ts eek. 20h. Sahai a a ceetnvectvennncs amido Semele ela obdalceas EME 307 
Depthrofefootingss:wset tis. .r3 onemele uments canteen STEN NOU RAY 281 
Deseriptromeatsty tere ice nis benee aes ia ites 08 stealth NN REY ETON OCHRE T I 281 
Elastomiertc*bearingipad sets een I estes s ceeereneccemmee eee OL SY BOTS 298 
Expansiondand:fixed.joints‘and :-bearingsccrstesssccsence een FU Ue, Ne ROEe Ee FO 296-299 
Exposed ‘ageregate=fimishscetemiths tere is cas cereecneeacteecemi OU TOT ee 306, 307 
PSE ay le, Cy Wee so 2 RCI Pero aM Cee REI RRS RIE ORS BO EUAN OME SILG.0 SU 282, 285-289 

Rem © val: O fesse atte eR, STS 294-296 
Filledajomitss<ca raat ls rita nrcenctetecpenst nnn begun meee EIS TOD ERA 296 
Fimensurface stesso: .ceee ema ROUSE) O39! DES 305, 306 
Finishing sects: necro en OD, en 301-307, 705 
Formed»surtaees ‘requiring -fimishin gavecemistnn ee MPAs BR Cah Sel a 304-307 
Porniswtratthicenesctact sentence eee ee conte ieee ND OR! ENE ENS 25 B 281-285 

Gorrugated-metal sxseceee._ cee, SRD FOE? RT 3 AION 283-285 

[Lh VAs ae tae i) | ee an eee ne a Seen SSNS oe FRM ONG Meee ret! 4. 283 

Freinrorvia beetle $s ch Obagi heen cones ncn atatteg tee ctesarte Sep senna sas ot ereaeesradi gy CANA TE) 294-296 

Vicinity:of-rarlroads,; -forms:i nance een 282 
Girders aslibssand -colwm mses) het Ae BORA cs cree een AQUOS HIS Lee. 292 
Handling dand: placing Gomerete czcscescsesszaee zc: s2srzanessounniensoencecteaataenernzerenmenea cams 290-292 
Horizontalsuriadés ¢ finish pfs cose sees cess ce ccacaccecaeuiascntinnnesanialttenettt EON 301-304 
Beings eihstts 26a ss ire rnerr crcarsnnsananssccommeannesic sttsdzoe matt tebtaacaisat BURA. RRA: 293, 294, 296-299 
Lightweight concrete (see Lightweight concrete for structures) 

Bivievboah setts mae stints peat oh Yeeeah can aaah altace socaresee se casscuaniecen cco teaatemnsamtesacmancail AAAS 307 
Bac nes tite ts corset ne nstoscnze werssoe: sop cee ete sss cecan sameness ees AO 30 EES ER hae 307 
Water baal ent ead stn th ae is seems rasa seeeeseseryat ca cocetntence cetca ntcebecemavonvacatate lade LO eee AO BR I BY 281 
Measurementan:éeminee. tae seat otk ies, cone rarcacoteccctresee ate sctadoeett ede OY TM 310-313 
MaxingeoonereténnLatettl seks) ment dteaiain.ei Teel ees DIGEST) WD a OTe 290 
Monuments (see Monuments) 

Ope porns tise e nce comment ae te serene eee a ctaanoanmectnerctentcathancinindace es Mee heel 296 
Ordinaryesurface : finishes: eh ks eesere ne cceetceceiecevesercedlamvecacecateancoceastsoen saad UB R OT 304, 305 
Patchit gitee--ter ten nese APU eed POTS QMO JO CNS DEMING AF a IO eB 299-301 
Pay nie n test: Sein tien eee, ed ete RAO, ots orescence. A VR) 313, 314 
Phe. veitares ete ecco coca cz centten vn artenncaeseeceseet unccsantee itaceseteveeccticxccanmmasconeesenepaascea nk Pde 383-388 
Placitig wWeonerete summers sresssecncestsaraccurseareensceatassseasumntereenssstseem coqsescoetrasesvencsssteccurnt SI 290-293 

Culve res. ecu minest, dames. cane oy ech Raat Poh, 292 

Girdersguslabseatdacolinrvapis sarsh seis ete cc cesssesseedeetcnact do ML NI oes 292 
Precastuconcrete-boxsculvertsis Ack 0 comets czcascsznectcaeenarctssecncenctnrensectetere bd BAA hd 309, 310 
Pumper eG@nie ret egcceh tes. c teehee ance wen serensomie rue cete tesa tcacwsani sted cscnankisene it setactcai net BeaeOL a Re dcmwsant 292 
Pumping watemgn tated niet, ten hs ots bee caeccazstn crated ie a SR POT COE Son caseen 290 
Reinforoémentavacwane. 20a). suntan. worsened UO SUDO OMe ee als 289 
Remowvaliof talsework piGrimsvands ous in ee. cusses tact ccc cnienten cts 294-296 
Repatiwof comeretecb ride he i cai sccm cap einnetnnenn ph SR SD 300, 301 
Slope paving (see Concrete slope paving and aprons) 

SCTE) LOTTI SB a) OIE 2 BNO tes tirepe Sree at Hk Af yt \C0 i en enact | SARE RD lla REO ND 296 


INDEX 


Concrete structures—continued PAGE 
THEE COMEME LS UD aac eee ener tment he 292% 293 
Vibratorso Provisions £0...) .5::scinrcsearssansarsamssacerssiated=seccecrecancacceceec cue. fetid eeiaras 290, 291 
WEIS E OPIS ona nonsense caren scnnne- sence vngneaeesevoncsnerune ieee PRS he Sa Peete eh ctl ore 297 

Concrete surface, existing (see Existing surfaces) 

@oncrete !surfaceminmishinocmaterial i saensnsspagscec ens pence cee ae ne 705 

Cohcréte tests! propertiesiandiw's Sabie ace ee eae al rg ce 230-231 

Goncreiennse dems) paimpyfOr en erate ee ee ep eee 656 

Conditional bidsi (see.also, Bids)sc0s.dsehe 2 6 cbc. 23) apg ete. -nn a ngzalad ss eed oe? 13 

Gonditions of emnploymentywagzes, ANG oni. nncjescrseceeceuceeaecgeterccpseceeereeee occa ee te toe 89 

Conduit: 

TEUT UPOTIG Y SHOTAIS BN tae ae 158, 159 
Perforated mietahiptpent on. icc cccte, ses icies ceepe caer ecg eel eee 643 

GonferencertprecomstctiO naa coio oennpeksecesusn eects oe i Pao ee eee 67 

Gonnectioniangleswpsteelystructures.... cence en ye ete ee be Be iain 353 

GonnectorSotimberistructiresyre te cs a ee 369, 370, 374 

Construction: 
domisrcement treatedubase 3 a ao ee) ks ate ee a 177 
JOiMtsieronctete SttuCtwiles 2 ee eh 177, 293, 294 
TSG AGIAN ATSC ET. LESITI CHONG cca t 28 
Ne PIPPATGe CITI ed ed a el ance a ee ee 28 
Signs!(seecalsooSigns, Constiuction)ty. Pigtlond Jeetiol tes sites aeneone 85, 551-554 
Stakesvelnmesnand Sub Oras oki eee eee a ha nea ee ee ee 26 

Contactijoints; Portland cement concrete, pavement......................-..----- Paes geet 247, 248 

Contract: 

AlteratiOnee ye ee es a eek ae re 17, 18 
Assignmentsofin. see. Sic ae) keene cae neeerieet 4 2). ata, elas le cin he ak ee 63, 64 
Awardeandce kecutionsobicsts! ceisler pepe tae ah Sn tog Se al 15.16 
MeV) ase flo, || ne oe en ae ses. eee eee Me Oe mre, AP 3, 16 
GCG) i ie a en ee ee 58, 59 
Lor) oo | ie ee ae, eee eM ca he ARE ee tees mens ane! e! a 
Defaultianditer mination: Ofcoise5. 425 pile Ae een oe ae ee 2 eee ead 69-71 
Slike, Le ee: ee Awe sa A eee ee eee | 2 
Praminationofidocumentstiee.. 207) eee ee ee 10, 11 
Bxecutioniandiapprovaltol pets cachet tae aati eee 16 
Panmare (O° ExGGite 2 rhs Bo ana a es eee ee ee 16 
IneredSed Oridecrea sed qua tithes bis ati ensicesrstc te see tte pencciita nearest oes 17,8 ,/29 
BLOOM AR so iotsee exe niteeate ce heart eS Le ieee en ce nae een es 
Treinen edit be te ee ee ea ek EN an ae i en 3a8 
WHGRLITIGHTD INA Y RS Oe ke Ss te Tok ee ee i ce Re 24, 29-31 
Separate’ contracts: within limits Of Ome Project, acoso ennccemesee eee teencndeecennet eens eee ae 26 
ESOC CIA ICY NLC oo a ran eae ee 63 
RNG CLUDE, 0) eee i Oe eS See EER MOR RERR Lal ee IMR ELT ee” | 63, 64 
sc MIL VN LOL6)t Rt) Aen eon ee oO ae ene mR errr 69-71 
Time: 
CGTIMENCEME NEO fisah erst cpueencen csascdeetaaresiqnscisens inateciiiacan Smee ieee eek ats ete 64, 68 
Geil) ih) Cn ne ree ee 68 
[DLA ort eee ee nT neh ee 3 
Detériiination and extension Of.i...0-2ccccpessevecseedeebiss carder cdesetste-css esdnang:1 i ey neo taeepins! 67-69 
Failure to Complete werksonte und orn ssid sc ncctnt sega le ee 69 
Contractor: 
Bid (see Bidders; Bids) 
Change in Operations .rs.c.cccccsuecdgueee los ei tees toe. ae pee es ee 19 


Contractor—continued PAGE 
Conformity with plans and specificationsws.1.ccustineed heutiinoman el uulidiaasdase: 24 
RFOOPE HALEN Ba Vege ae aes he eee at wictntagsd daentnen t SE, SAO re 2 ao he 88 24, 25 

Between. contractors 25.) iced ee eterna oll. a Ia Stee 26 
RDU RO ADEPT ONS ook ee teen ha er lye hh anctectn hs ROR RAM 27 
vidi? ti tieS. 2 ee a geen aie cerl wei riaes ea tinwne ays lat NES 2. 25 
Mefauligand termination Of COMEACE hehe inatinetntniin asians Bale PAO 69-71 
(Len aler Pee, Geet eee Ot een RCO ee MOS ee ccsurges Ver asia 3 
Delays in completion of work (see Delays in completion of work) 
tL O ANTS) oe Se eNO 8 lc Se nee MII Near os finns Boloce are) 2. 66 
Error, OF, OMiSsiONn. in, Plans, Of SPECICATION S ca cecrecncnne ane anernnnsn fl CIBANORIIIOS. 2 A dae 24 
PAU LOU X OCT SNOT K soccer ee atic) so canted captedeiabendmniand REARS 23, 69-71 
Failure to notify Engineer of change in character Of WOLK...222.22.222222ece-ceestessteesseeeesoeneeteeees 18 
BairgLabor,. Standards Act, obseryatson, Of o.oo eecieene cranes et MO oe H eer Ven 50 
G8 et OEY TR eT a] tote Ce EVEN 801) Pen ee nner nT 9 
Binancyah ability and, experieMce Met AterMe mt Ol scsi ccccsenassdcsscccinndcodeemnceciieencanansinrpann cee DEM 9 
Legal mohts. no. waiver, Of 2.5 snot tetas ARI OL. 2oiee cost olden eaten sy 61 
PER TASS a Gale Nh a I DC a oN 6 aaah lcclginc te cnsacbatnagingi MD 49 
Limitatidniof-operationsa-manihee. date alance aoeoltivess edin Je saree 64, 65 
RT el ie el aca a Ma accel ov idiecine esky EE kd el 66 
ST Eo oe a nee ieee oe Nee 0k ener ere Ome meee |S" 5,9 
es MT pct cd cele A IR sd hl catia saosin cal ba aclu hence a ND IM 64 
CBC Scenic sa aciiancmrete de epee AOL Dk gelneiiere: prpedt gate coy ei] 
AVIRA ICS 1 a cette onic plein nag cc toed can sc AR EER TLE AY naay. paired. 9 78, 79 
PCED A CS A Ti as ak cee och eas nsec eh tl cancels chan TIA EE OI 86, 87 
eb SECACAN FOLGE AC COU o cececnttshchaiies cis side Mienntie- view bdedirencis nc MCN AQNS, Stereo tunt 79-81 
EAN EE) In. 2 i Eee es) te! Ey Lek enn ROE ss) Nes | 82-86 
Payroll and statement of compliance, SUDMISSIONL....W.2.......-----ceceeacneceeneneeeceseeeeneeseeeneeeeeeeeeeee 49 
POT Se COnSeS ANG LAXCS..6.4k 2 eee ee ie ea ls a See 49 
Plans.and ‘working drawings of.4.14_ cies fine ole lohens, beipasacs set eienall be) 
PEC LTCAtIONY ON, cade: Se crt ba stake ones cic) sos echce estrone aeanantn MME TE IORE OLN DDSI FEF 9 
PrOSECUTION- ANG DEOEFESS:OF COMER C sepa seccenctectncs Bk ce tere ce nee eneen nse nents EIU 63-72 
Public liability..and. property. damage: 1msuramce canine ances eee ecnesenecene LIIDUE . 53, 54 
/LE Die eva Rapa chp Ate, eens A ee ee Oe ener TT rt a, cee 53, 54 
ETON ASTUTE VW VAL Ry Ce Seeenenee Sanat Sona een nD nS Anne RneMMNR MES ©) Ws Eas 31-53 
Relief from. maintenance, and. responsiblity ccc cece ee.--e-.  t 58, 59, 70 
Responsibility for (see also Legal relations and responsibility): 
Archeological and paleontological objects, protection Of-..u..2-.-----.---e---e--e-eeeeeeeeeeee 56 
A PUTActs ss DLESCEV ALON Oba tac cetseis tetea desea brerecerentna cc BO, EE LA BER SCS 56 
Bituminous, materials,,.qualityOficurctenniten lA RIN) een Re 611 
(Cla Se ASAINSt SUD COMER ED Bee tee ito tht coy ce eedechneneecieeennicasinaternion MOD SDS Ue do, 63 
Claims.for.materials,..suppliesS, cam labo mes 2 ite sscosecuns octcstnenicininieernenentnvorenneestt MILD 55 
Defect vies WOT K 35 oassusessinaseicheasesereunu lade i MO. AE DOR Aon hla Die ease 2 56 
FE XDLOSL VCS 2 MISC OE oa setu dake ah teen eet cession sensnca nc neuinshaincotssanpe MERE LOR NED 43 OD 
Hauling-equipment, damage caused bysi.taan.ontens. Dice ees 1. boa) 28 
Landscape.,..protection.and, LEStOratiON, Oise dcnecinnnitarccoonA Mee Rte SSIES... 35-57 
Di AinfenanCe Gur S CONSUICIIOM fess cinsesse-cbshaeten ctr eaionenincede seca sins AIRS li 28 
Materials . supplies. 211 diye te sioe visa se eo enw ctl hep chr dirctirraoecincctnabnna cece ARLEN a ak Dy 99 
Mechanically. stabilized. eartliawal | scecssccdeseteecctctpen tes cack pantorcsdnadscciat AMO NE 585 
Public convenience..and Sa let vceesteccaith abeennacsuk ice eg ae eR OR na. 50: od 
Sanitary whealth, .2nd satety COU ItONS cubeinacivucsdantidteancdra-ceterieatodeta cts oe DOM e7 50 
SENT enh td hte Be ee. eee ee ee se NR: ko 1a: eee 47 
SU DLS satires aicesn stn ctous stiveiimpbatess HW eos bebe Vidink el este vaps enn cantaa coo. son io AR. 55 


INDEX 


Contractor—continued 


Responsibility for—continued PAGE 
Sutfacesw pened. DY permitesccpepucrncan ee 49, 50 
Suspension. of. works scs2ccecnes canner OS SIMONE aires 67 
DST ETL HCO IR Arent enna csi te eect nt OCS es a 
Utility properties, protection and restoration Of..................-2--.----- 49, 50, 55-57, 59, 60 
Work. afid! Material She.ccctenteksecnsns ote See ee er eee 55, 59 

SUPpleme nia ha GrOS TET ee caress crsetts scene eect een mein oie ed > -T8 
Valuéenginceéring proposalssaueinn. ih. Me ey ee Ch ee), Nye ate: gees Lent eet nae 29-31 
Working, drawinisa0s. Wes, eM sot -ecanats concerted ance tee. spemere tatast ct notice ee ae) 
WiorkMeN 'S.COMPCTSALIOD paid acces ieee PAI SE NE Se 
Cortiviol Fo Gitiiater tal! 0 ose. cose eeercaen nacre eee eae teers eens ne es A ANNE ES eR 33-47 
Tubing {sirrigation sy stéms.26-a, di. nett oil 2: Bt oat see ea ote oh ain 8 yh ae take era 154 
Tnstallation (GPL Oe ces tassel NE ORS Aol piven ade ee cbegemes 160 
Valve. AGG. UEC SUE OS es oe oa eee i el ete pinion tree Seber iees 15S 157 
Of Work Ace Fe Osc Acesarecccacte aves SOR IOs MO rere ey tap trl ihay Ree Rey 23-31 
Conversion ttables: from. gallons, to.weight.........2 5.0.00 ee ee et 76 
GonvevOR Séales et Us CA CRS oso scsete sane ceanteedeteecncnesssnh acces westnre crear ssens cto xs sie cope ines Me manna 74-75 
Coordination of plans, specifications, supplemental specifications, and special 
PTOVTS LOTTE es osc samevetacnannassiteeh stirs lean crabtree ise sears isan tanet «teen tne a ae 24 
Oe A oy ut Lek! URI Sameientne Weeder ements tu Seltetanttedy attire actin ites racone eee mien meee re 49 
Wornes. Poste AL ONIN SATE UNI te phase sthic se cuca ate detelid ion nr sola vie eel it Menta INNES 455 
Coversif Gatch) basins: 1a BI G1E Sack machin et gt it eo ne sa eet ree ne le cee een 426, 427 
Coyote holes? usetini blasting orb ited Psst enema ott a a 102 
RAPIDSPUCOMCLOLC SUCCES octal css sae cele ec ouselca eaten ek cn casedccecinuibdn tatoos RE 289 
StflictllreexcavatiOn: cues mens eee ee ae, beak win 8 121 
EUV O BACHE Bi cies csen tne casecsaattelatls aeaaebeblesccltve enshsee ahs wane salucgemiat on dan gelateh R 3 
Culvert pipes (see Culverts) 
Culverts: 
Aluminum corrugated metal pipe and aluminum arch: 
Construction method su. os... essences eieehiew setae ie eh eae 409 
bros Te Eo) | Ree ae eo MONO CN rs. Wile mens OMT Mer tm Te Sheet tes | 409 
Material si. ccscccusintisahtiaccraddsanneccestenak SUMMON RE suena. ep aien tate Aaante uh Sieh ool ag 409 
Measure tinea a sc dean hie ccnin cotccaliaacapsaanlatobesctvebeedeucalvdyybe <a all ONS eet 2 Seep Nae 409 
Payee nit 8 catch od hee os siahinetheaieentasiacanctenlas sce abataalhs aie tome nein eee ae 409 
Quadlitygrequirementsie. areata emae ot Ae ogee ee Pelt 643 
Underdrains. sc: cattle imate Ge ome ane des, Jaye.) vee oo) eee eaahetan 417 
Bea CA TMG sss sctics cfs cian ati UE aaa i aa Gothen yee Soe ged aurea ores 127 
BituminGuSiber, pipe: Lotsicseedieccsn seen centennial ANN ern. goers Borie s 641 
Boxicul verts,.. precast CONCHEG cucodeensateiasecmasicnde Rte ee 2 tae etn on aren rere 309, 310 
Clay! piperforsnsts Be ENON ee EN  coecesces ORT eae ee. open eae 641 
Closing) Of L606 .accenestuansectnesinacsvivilea a ine «. oe hence. aoe ete ah pepe aE pai, 98, 99 
Concrete*and .clay..pipe,and,.drains, fOfec..<4.0: nsec a ee 641 
(CONCRETE ISIE UICTILES ioc teurmenieinmencdnienteaiisd euskal uber Millia dann uaeedea ON ccnuemiemenleer Ta 309, 310 
Corrugated metal pipe and metal arch pipe: 
Consttuctiomimethods rcciescsun och QU oelen ane one pen epitb 406, 407 
DCS CLE PELOTE 0 se sasccabanrnncccnnnor vnnaentcesealaincasiuidaus BGM TUR Ban i ane geal apres treed a) Es oad 405 
DD Wand FA LIDS asssaunss sieccsnnnesnqaciaernneniaeaen sl akan ANAM AED i iin a= oe itegn lg 643 
Ellipticabpipé. 200 S802 102 ©... ascctscminvars tent rene downbeat. .op ei ennstatn A wel 406 
Layitie colveniiprpes seus. Si evsantinnetraanailecdavendsenascl ZA achat pant tah Too, 406 
Dlaterial so n..sccntecesinorsnnnenesenictencacts-as OL ee eee Been alae ee esi ee 405, 406 
MieasStre ment JUGAL «..ccosccsctcan-scinssssescetaracvoredetpenraraacszacsea er anees erie? Sante. 407, 408 
PREY ETUC IETS yc chez ec ble Waa a VA lta ec 408 


Culverts—continued 
Corrugated metal pipe and metal arch pipe—continued PAGE 
INCH C REVERT Pipe Steer na ans teaea eed peer taeind ere eens ey NE 407 
So LPT OMS sees, specs tesco seer ee rs A te eee tees ey I TUE A DATED) VERE 406, 407 
Slotted chr aim Sctecses he I ea ees ey A CAN Ne Ee LAR 6 POE Ge 407 
SS CRECH IN tee cee eo eee I a yore ae eee roemnvyls te AS HORRORS Tee 406 
oe any ec a a RE te ee yea pts op eae esate ose pret aek eed ene a a tebe 644 
REAOME US OECAT’ PUL Y CUNY NETO 0) PC sa ete een meee aes ence 391, 392, 417-419, 421-423 
EXtGnsiOns: OF Existing Cul vertseci ret reer geet ee errant annie ROR TOMI HAR, 395 
TRC ATH OV RE Ore crn ca eee emer ne aN LEY Oot if/ NORA REE PYRO 0 fe on te One te ees 98 
Stractural ‘ptate-pipe “and*pipe-arch Calvert re eee 414, 415 
NE eR TY ay le 0) Bon apne ea ec yh Oa re and i ante 395 
Gorrugatedsmetal pipe*and=mretalearch pipette cnn enn aegyecclont PY EG 406 
| hey Sy Cif, wal ONG) or 8 he a et a eect ohare Ate eel alate dec oe wee 400-402 
NOM IeIMONE CU CONCT Cle DIPe TOmrt SCE ARSO TE IDO) carsstteenccentnrerencccease etree eee 391, 39S 
Petrrate BIN INOUS libel Pipe ronment sets reiterate eae. 641 
PoC OOV Toss ne UL Ul 9h 8 as (0) grater ge eek ae 2 che eeneet we amupemnamnaienrecey a calaprenesarrae pki e apace gee 643 
Ble eA) VA Ue ALY Die, Ol, ict Tal ODUM LE rer ensnccerarecaroaretncesseasambeat ume oream ites eercacnne ha igi lef 
Pipe culverts—general: 
RPC ISEDUCEICAT TLIC LLL OU Scr ene rece eee er tet ere etree een seme te centri ee 394, 395 
i G98 0 Cee palace tachment en ee Ucar 8 seamen bdcamte qrenadnaatohitn leablin shina, bontomaane bys ale 393 
joa GCE 7 Tg ‘ey am nelne e RAL et CAL A 5+ tanh MLR Se, MD CI RC iA rt A ae 394 
| AAC GW LU) pen phi adel anton tite ca etre ee one elementals 3 tle Ae ateelade ant the sangeet 394 
(Sh C8 7a) Ob ae remem endless tierra on te ede Aantal ga me tae ae lmao 394 
PER VeNOLONY COT eR SUTIN CULV ET bocce teat nemo oat mee ater eee Sse ec ce Metre come centres 395 
Le poe ely eal6 [UU g a yh ch egree meget pelkcensnatntn cox Midlevel limamtena dita ata eembaa 393-396 
|e eas Yr bi tn pry deem mt aa a nn ea Ae. octets ta aio Ay Med aoe teal 7 Rasa 394 
PTS CCULOM Ors IIGUT La percent tee renter nee eect tee cert eee terrier reenact ae i ke 
8 EE ALLENS OS alee dag a a sag ge Lana oa alc tt) <0 haemo dar 3 aoe Ri metre 394 
1A  Lg ©) | Rahecet hel g mteectoset a manereatonj e BLcm"_SLapaat ccs asda aauntaetyn kh ehademe sherk 395 
ii FOU (Gy Pel sieeasarmaee ie msceetecaemamt Al oa es sae emt edema ate te cont tamipdbdtaR st lit om Dal aa undid eam acetate AAS. 393 
Ine hots SS Ufo Fa (2 he ed cece enc, dear pena edi. ds emma GaaieNasc eta. ls nt thay 395, 396 
ISPEM ORES SG 8 eas rag eps ard aes ae id ae nmeairacty eines abit fe, Joc mri aoa <p eatin lanes tlh 396 
aig od PSO W201 gh | oa meas ie «em ya Lm ets ome ti na eb eat sara eh 396 
(EEO (Pag OVER ah Ch Ue este amen a a aarp Rane Aan ano AR RAR IL APRA Se skye vio ta yeh." Be 
iP ese A tale Oy Gl Cos 8), 4 cod Bet omens, ted ven te aps ame mene ineeamnn span mvp br Mba 309, 310 
REMMOICeUrCUNCIOLS PIPE TLOl (BOE ISU E MIMe) peers cee eee nose ater tantracsentennnemtaetecceee 399-403, 641 
PES PW Sg WA Sd Lg By Uehara a mea ante aon et ch eon abate ch ine dileh nla, vic teehee AD. 99, 407 
STANT) gv gl Samat ove etapa. aed cman maaan ae noneseapm a in. urterstncbaad ce soem, Castile neni 97-99 
ta eg ENE 9 laa lp ark amo A slaw er em enteral et, Casecemnact dwn b/s eas kal 407 
Structural plate pipe and pipe arch culverts: 
BAS RS LDLLE Veet s ctac ges seen Soa caro ee eee nce Esaserua cuctatotee he ameeatem nonce roe matte 413 
0) FR Re are SRY US og 8 SPECT PA AR AM lS Pea RET ae MY 1 AM AER NERO 412 
Construction. methods... 2c aon OS. PORE. BE 412-415 
SLE Cs eT OTH aT RRS MRR cx RAM Ale ce MR ROE AraC RPE AUE TONER 82 a 411 
| CEST A FRC) ‘aN CENA SEE Ln YEH ee PRIN SORTER OOM ec Wy 413 
BEX LEMS LOTT SHAS GAM ewer ecaun sco se be ravta ka cee tu unions a ReNeCAr eta yet sees eel ect oot oats RO 414, 415 
BLOBS AMS OCCU 6 ie ie ssadeasteonsnd boon ensnstiececyca aici uuse Sl sence giees scree ae eee AE a NS RN 412, 413 
Re LS ee aed eset vas cuca vides ded tne ape gov oe ce eT TO tO ek Et 414 
ATS a as psn tac ed eS, eae eee Y 411, 412 
Whe ase mie rit eee sad, wlctaic ddaas aula spe scans lane RO Me eS re eemtonre sy. | oat eg 18: 415 
| PERV ALS e | Ra at AAI NT OE A AER CCID MEL DE Tike MERCURE 2 beh) | 415 
YEA RCSD ae Bie Ne a a enon at Mi ee” Seat lr TPS a an ACTA tla OEE i ha cle 411, 412 


INDEX 


Culverts—continued 
Structural plate pipe and pipe arch culverts—continued PAGE 
Quality, requirements :tri5s-.,-c:cséecessoscnsacncvmrsecsansaeeascueetoeecte-<m ere ES ee ee OF 
Salwaped= seinstallation, Of 55 «.iiscsssancateeceeuersacteaiuale eso 411 
SEPM OR Pa a ee baal shad pabasadusbedservaceasnner sean eet a De 414 
Water encountered: aty Site.ss..n104 eek ets here ct 415 
VOR Kxpnat SP 3 085 oan nd ne sca rea ane ass eee ee ee 414 
Curbs, gutters and sidewalks: 
Gonstructiom methods. iene ssc se) enh an gsassnyosalebacieihe cast teeny. Peep Ley eit aaa ees 439-442 
var sari Civguntte nC ONStri Cth OND Se a sensa ceca iae ci eacide uate eee aa yk 440, 441 
Chanb-and voutter pOimts cay, a. c-acacsonennennanpsdte Syd aeie thera a <p eto cee ceo eee A 440 
TSG TEPER ME a ee faa ae le a telat ame re 439 
Bethy he isaac’, 6628 he inccsscnen teaence an nse pea een age ae ee eta ea cg ee RE 439 
Bixag ting sComencte, removal... vaszasusndnse-shtsaisaswapstucsseneesso-ssctaea pce ack sces aioe ee 439 
1 1 ea a Pe Se ET ORD Me Nene FEROS Ran Maem RS 440 
Mi abe ntia So, teint ist heap clnansncea te telinastnnbat eat ROS anette le ae ame 32 ctl 3 eae 439 
Measurement tscsery, mob cee: iy ai ssa akncn dec kaseceinisber pdnacvecdto eect yt Ota ee a 442 
Panimienthetn cit ee ee eI ee ek Aas da lh a cee 442, 443 
Removal of.dian....ceeciiostlous..<replemental oeciGoat ous eal eee Te 2 ae 98 
Side wal kane Gy StranGr yon ce ic te ee tenn ea a a 441, 442 
Sidewalk: CXPANSION, j OMS .ccescclacuvasmscaus tetkans-crsshcouiindehunreecuantvcusbsaaesthiidhsataceaeenaaa eee 440 
Curing: 
Cement Comerete say ater ide tects keg ee as aha canes inincan atu ee ene ea 687 
Gemeénpt treated, basewms sre isi asec he a anche inet eed Ses 177; 7B 
Conereterbridgetdeck (re pant ij. c5osctacetadeacetexcaseurovechantsapasgeete acs aa ee ee 301 
encrete cleposited, UNdEL, WalO iiessiasacescc aries daberstentereni ee alc ee ee eee 293 
PPT PREM EOTICT CLG iso ncszconsepueanocns-tics saps ples sa deasches Does aut bea ease buses ote ee cae ae 299 
Jeicquadwasphialt materials. <..<.6:5. eke i ga Ue 615-619 
Materials and admixtures » CONCTEtC. ctx a a ee eee 607-609 
Roadbedamedi fication enases sate cote cob Pe Reh cst conch teoncecoties sea ede 183 
Guging POstlandccementy@Onere te ox cncssniccnncncsacetesey-nschenclstenusy ii eae succes neeeecsee aia ene 275-278 
Gornpponmdsmethod 556i cccisenerh cease aye eee Aue cA ee 276-278 
FCO I Tahini iP eae Re eo a ee 278 
Pay @rnenaeeletet Sects eee inti eee eine A ae Nida ee eee eral ee 253,254 
ba ea sie ee pea aa tee cag Ae aah Re Ons Ae Se 293 
Viatiers artet a chapa testator re ae ge ll Da 276 
Watérpneatymembrane methods.) ee ee 278 
Guringuprestressed: CONCKSIS MEMIDENS 23 seid tree reared Meet NE ela i a a a 323 
Goutsigatncemimg Recetas le aed eh ld aM es gi ee et 103 
Measurement rand pa yrre mn bet tae ce le as tern oduct dele nice tarde ace 114 
D 
Damage claims,contractor’s-responsibility for: 2... ee ene a2 
Dep COGir ries Se ee ee ere ree te ee eee Sea ch Ln ee ee 591; 592, 611 
Diy, calendar enined rca cna ene eeeereetie Oae beer 8 ace eee ne nee eee 2 
Days  WiGERS Gelime Cd hiens, costae ieee ee mes ere oe ee SO ee 8 
Decreased, quantities inc reasedon ct eco cecrertcrcrcrcenteee cee ocean teenie ee BIS," 29~3) 
Default andiwermingtion:on contracts crate ee eee eee eee 69-71 
Defective-matertals> “contractor’s.responsibility_for ne eee Jo 
Defectivework,contractor?s:responsibility- for. AL cei 59 
DPR NILLOTS AC Re rina c etree reer ree eer eee a ee 1-8 


PAGE 
DElAY S10. COMPLELLON, OF WOEK .cccxsecnenesrencecteternetivceenseo EEE. DREAD, 2 BOUIN Oo. LEW Dios 69 
AGIUSEMENE OF COMEACE LUM Co cseceneatecceteentsantenencenceeuennen MD, AQAA. MOMMA Dre IRDA nt PD 68 
PNG. 16 COOPELAaUON, WIT AA LIES... serene cuanamonenbronizwsrenvcatcwicie mini h it ah kid ea Z 
Due to preservation of artifacts and archeological and paleontological objects................ 56 
Dnéto,restoration of surfaces .opened: Dy. Permit sescssiececssasscsecrvessoctattebactateesses Oh, SL Ls 49, 50 
RS EOE Wa V sete uee pesange ce cicthilevsicuntewkranehiinhctahs ta ommeinnaten EN ARE eEL A om emeens AOD UN, 7! 
DISP AFUE CITC eect ssnchanpennie-nparnutine-escatenseemsen-nvst MOEA REE IME, SNE, EERE Re gE 3 
PRS A TUME NE ETS. TALC A ase ceens censure svened deerteten cee ccene eneaasee searenseecieniced ee Ia eee A 47 
Department..of..T ransportation.,, testing. MCthO”S .o.2c.cececscecuncs eerie erate aasterttolen Pg 45, 46 
Determination. and..cxtension.Of . COMUKACE CLINE ives. neeusevenct-ceucccenesescevsneresios-ezeteeatezessepaticel A 67-69, 71 
TOI CO aig cecmeasictorte con tig ane bes mewn Do cmretanen pata tttdeh anepemcdeastracatatee tage, gE aI, ION 3 
LC a cats neat steche edo kctonttin env CoM Nee ete ener tase ey RPA Oe 545, 548, 549 
JER US ea PANG ements. [01 iadegannnkmereniyenteneemetnianertestkenancctanunieveanicsinid gelin ween spe ee ies 19, 20, 64, 552 
Wewatering .StrUCHITe. CXCaV AION i .c.cmsenenentnceerenena len DOUUNO UI Soes vee 121 
pA PSOE EEG CS Fi MRE RAR EP AE <6 aR MR ORE AREER? CRRA CASON RT LTE 4 
Bik re ara ena TAL COMIN ACUIONY O05 con ona sedi tise vende inte reetheancrencanence ao aa 109, 110 
Disposal of materials (see also Removal of structures and obstructions): 
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Drawings, working (see Working drawings) 
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SOLA EE HA DUNE ALE -DOSUS -cciiecasisaneenesieseteterastveuaadesiealitescavincsvetensissnsnd fais usatitisnlsonciiddatnitsrerstenti eee 455 
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CENTERS ST YS Cg cr An ener a eee sre er 187, 188 
BAMARETUCTION TCT OGS ooo sc cokes sous cangs coe ucnee eevecnc canes ee ee ie ieee ee aria ki eh ee 189-203 
MCT MEO 2 onc en nenen nt deer decosesenase sae ghccareascertscung innninsniesusearirincan eh ce hepieneetins has iara. eres hee 187 
Pegs ttre Stacy) LCD ATALLON OL cron a hang pete tee egal ee 198 
THT hci) (CS 9 Se an ee want ee ee ee Kener ee ne eRe ere | 198 
METI SDT CAE QING acceso cee oaceecsetercencoste ene enracs snnaseersanes Gp imate ia eee, eo 200, 201 
Harling Gq imme nt ..oc..- accep ceases neccerecsa-ne hf aap rears face evepreaneneie DE cals. se |. bree 196 
Vie kee a a a eRe Pra Peay Ma ee EL ae eT ee 4 202 
[OE arn El CEOS pete ae ave abide) 2080S Aan eee ea! ae nT § 187-189, 198 
LU Were e re {| ae Se as Seen namNR! 6 NN Rs RES es ee Tee eee, 203, 204 
DMNA TAG sec, Oe Ecce ccs ec cnc nce cnc Soe naccec cence ou naga oo acne ences nnast Atmos ma aae tvey Eanes 200 
eT CONES oe nc Mery reer ram ry rss B.A ae 189-196, 199, 200 
Pavement reintorcing: fabrit. scan, ae ieee et ieee hn ees. tes. pp 189, 202, 203 
Pav ars.cces. 2454 4.1d dee ope ei ey be eee ete ote. See emo AA 197 
UEC GE) Se an er ee Ae ae ee ot ee cnr 204, 205 
Bucumaticctiwed rollers... 6. os al Ae eh eh ster ee, ey Peis, .. Santen 195, 196 
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Pavements, bituminous plantmix—continued PAGE 
Preparationvof: aggregates vs.cecipenctcncttcciccmemcuteatact.etulectectecadanrngeenniucendteteaeense eee a ncad 198-200 
RG Or Sseseec over eres es eeeewa cree atnannatondsesn cavantonesemocedanennamauancacn Rua tert vias teeta e ead alto 195, 196 
Rooting ic. whh hbae te. sossentoscnessconsonavasstsascoustsestezanesmetacacseasee AUER, AEE Nh 201, 202 
Spreddinigeand-fimiShing. gcse sasessscszseessesccccuarscvovasenteceesaata areaarssvenvoradsdverskivensensieh acta eae e eee 200, 201 
Surfacet tolerances. c 6A ROAR saree ssecccsanccecvers eva nnrecenimannnarenvathitm bean steicteents eka 202 
Surfacingtmiscellameous- area Gresescsescxeneesasenervyees ccceacenctatesetedandeerasevesctasc We ce eee AO ee PLA D. 
Weather limitations vcs. itis 2 Le ene LOU RR ES UR 198 

Pavements old» removal: and: disposal} Ofiscsssssevsersac/ DR RAE ee A ed, OF As 

Pavements, Portland cement concrete: 

AGIA IK UL OS wesccsenceccenccscccoacecedncshecesneutttatstemt stescdssataradeteccens connae utes retementinieeaecmeanee 2 2am 
Aggregates, grading-limits,of-combIMe as sescscusecesceccneccsenemnacitrreeen ee SR, 238 
Batch ‘plant’and. equipme nlexcce tava sncrsscceseeumcin cme ARR MILT aR 240-242 
Classification and, proportionSynusiebccuwaiuaorena enn UO REDS 237-240 
Gem paction of ssn MS O48 ssor sca sereraucerrerevtmrsenneeemamtouecieeanaectteetstateneacescchee seems 245-247 
Gompressive-strengthc:cc:-ceen nears antisite 27, 298 
Comerete: Sa Wesessecsnsctescytictcseticimutennceetzcan eaten tier deenneent ahs ance beeen ee ee 242 
Construction-method 8: eee ee ee ee See 237-255 
CUE 8 etn as rarer papas catetce cuca coccntaasetaa sate apt oies actions sacatecianete nadine. go sohes tare: a in epeemume lea 253, 254 
DSS CIO Tce Re Sa ce Boas ace acin ius certs earpateteiecrecgen deena ee 235 
QUID OM Ee cteeree creer sc amie amen teiet an ueslncere rons oceret OT I IONS Sea 240-243 
FUT SWUNG eserves cers costes oxi came ee te ee oe oor top neattant sche tay Ree 
Fifishing. equip mente::ccceseccnteen etn cant aeanine oe ee 242 
FOr Se. .ccsagsgesatens eres ae.com ees cease een ore totes Steele cpanel ree ae ee 242, 243 
Gradation requirements certo cee SE 235 
Grade. preparation Ofseecs:eteecesccrn om anal oe iene 243 
JOTIUES = crcceve stern rein res aoe see wettninmnytieen cn aen tntransen nee cart TU SENN LG SE ete Se Can eae 247-251 
Material sxacotee. cusses tocenscoceemaiveeenpvsetrremen matte tern eoeedtor dat errs ge 235-237 
Measurements cc:sscnrtconenct- nner ron itn cry one om ean ce coca tree 255-258 
ET X ODS Sesto ere isthe nets mena mer ndecein st yses, -scatneae ca setnrmarsers supe ieenertizers ae ON , Aen ee ee ee 242 
DV KANG et ce crater toate aun anere tt. wontsn een her tapanncs sperreestuear et A EEL SE ke ea SERRE 244 
Pra ype tse sees ts ee eet os errs ge At ronments gem taneitn manner inane neue ULI _ameed SR CORR 259, 260 
PARC Bc pe astee en casas tbr ate noms arene eanmen rep rancee, IS I ETet SAEs SARS ER 244, 245 
PRODELLIES ANC [OSS 25.52 acco cscicnennnasenedenzibduenatecpniastdor gt cocaendes cast etre etek ee 235-237 
Protection: Of pavementocc sce encelsies cossececntnstee ote as escent, aremanionn canine AG OO ee 254, 255 
Reinlorcements.c:ccnccccciseeeenssy: nepal (ceed a gee een oi en seterticeet reeaey coon FC SS 244 
Riding tolerances :.cess.scsrgibees setirse: Soneccattacee eee coe SOT SRE SEE es ae Pee YS 
SCttiag, FOC Sesesessavscentececenee scenes ec tee reer vec cue been teh eel ees OO ET EG SE RS 243, 244 
Spreading compacting and ‘shaping sete se-sseetere errno ses erecta I 245-247 
Thickness, requirements fOfccctecnccemeeersn eos ore arte hee eee 256-258 
N ID POOR S saps catpesatere nt caro cccicnra me ctammsnunnnilen orton cece oo MO TINE TORS ONG Sek RL 242, 243 

Pavers;:- DItUIMINOUS xccccsccecccscccnctumssczesecesneces accion ase ste bettoctticesscntest nnmtiseestinecae ce LET PS 197 

Paving’asphalts;-measurement-Of sicecncee ete non NS BOBS ee aera SE 76 

Payment (see also Measurement and payment): 

Claims, contractor's. guarantee of: payments cece escenario oe etree eerie 2p) 
Contract -1tem »- def ned zee: carsenvssecczccestenseussenemesieretec toon tices scoop nea sceeeeer nae cenceelenees eee Oe eee 3 
Extra work (see Extra work) 

Final acceptance- and). -zcs:ccss:czeences cere datetaes teen otk nucle noe 86, 87 
Force account (see Force account work) 

ltem shown, on-plans-and -not-in-proposal:cxtssrstemeccunne SLT SE RT BEE 10 
Measurement and (see also sections for various items Of work).............-.-..::-:---s---0+------- 73-87 
Partial secesescs-geusscsenctctan neaaeacnatianlbemry ear aaah coo ciate acter mie bee eee 82-86 
Ratlroad,. work. or operations: performed bY svccesescaueenerce eo 2A 
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Payment—continued PAGE 
Schedule. ofepartialipaymentss Dawe. 25 20. 20g Jeno), Joe pelea oe. 84 
SAC LICH Ot eke AAS este ic, TM AN i AE ots aencincacsinrarcielleniiencoiinnntoaavatabgee ek 78, 79 
RE LRES HRI VILE GC. cresreseescetenet ume scanimloantinitien ininnalamanernuennmnsenntenatanns dinners MUL MALIA TOU sed o 49 
WEMICMEN SINCE ING /PTOPOSAIS cncscs cxtuneseeresttediesnartannecnance WM LAt, sebebec AMER MD OR a oe Pi 

Penetratoenwolpilessbearing value, andeeucensl ot eo eeloe bapa a. ale 380 

Pomta cil oro phenol nace 218 wccocnccaceveensceutosttesubccend teh tak ML BNL DR cy ei, Dear 45] 

Petmanentsconercte,barrien. fail auncawensnesione alae IM. ENG, DO, DAL Sere, Se Us 307, 308 

Perniatiere PaVeMment "arin gli serch shatssespereieccscrrtvnusenrrirontess MOON ROUT 723, 724 

Permiarient. ‘signs (see-also-Signs}, permanent) 620.10. cae Malan. 559-563, 659-675 

Péernutarestorationrofisurfaces opened. byRe..2.08.. Beenie. oes ee Ib ae 49, 50 

PETMIUS, LICENSES MIAN Ct AXES! he ctenrinace rein lienstdadannietatianiovnbenttvtanl nee AUR OORT E! WR OR: B59, 49 

Perseénalmaabilityyof-public officialsx:. ee. ee smi s ! 55,601! 

Pensons..responsibil ity. for! injury. tombyxcontractOrauk Nei edie stir 55 

PRCT SAPO CINOTANG, COMP ACL Dir a besa usiewniapebaanie dein edn lnancasibninnmnonienwasict oc AMR Ant ete AURE LEE 126 

Piles: 

BEESERVALLVEMTE AU EMS LOK scaccaiccminncersctustindten Wederteactcntlotinide tinea AUTEN, MEY 451, 452 
Prestressed concrete members (see Prestressed concrete members) 

SSC a ae ecercern sone rsecrn srmnetesesamldelS lteteeceeess cnaicecactnccace ASN AGS ATS ORR, Bo 649 
SS SURS SHIRE 1. LEE SU LIE ons cccesiaense Sa ict tina Secon trent Nt ADM Nici tac 649 
NFS TR cies tetsu ct anetrutsiheiteneewnintheetie tet nis silva IA RARRETAL 4 LS. SHORTS ONIN CM de 677 
TE SE ey ere napeo arene re ORE te ee TENT TE ge! 370, 371 

Piling: 

PANG LV AMICTANGS CNEL rath ON occa eececed acest a ede seconde cee -coenriow ee eS. Dea, 380 
TASC Te PLACE IG Cb sredocee sa ccieni ernest stl ceva tigen ncn ERTS eS aN 378 
BOTT SEAT LION INCL OGS ectecctencra an sdite eae ees tech ichned aiid ta ichaentaen nto re 377-388 
CSUtORC ANG. CXLETSIONS srcusiesiscscssirerciertermn cet LOE Ae, Aes tin, Beis skebey. lao: 380, 381 
DF CS ETUC Bnav nev inticmnniceteinaienrnenictonwenivendt STL ET als 80). ot ein. ca eaboabe SFT 
DOR IN ATI MO sc ahoieecteuciendecreicpiralnas ect ccen cael anal ee cielo eee ee ile S49 
ETT 6) Gl) Sa Rn RC ec SOME es lee 378-380 
ji rsetibe 4 ty Nt ott) 1) i ee enn. lease. xk & 382 
oe CAL EG) A he Le ae MNES ete Am ete 377 
‘PYG a ELEY Ao ae EO es MET RAM cece NRL) etm? oe 381, 382 
MEADCEIAS 2 cteteenwaeiaate aiatmwdphbteatiaciiniekescn anit. eee tite Seionsras ime ten erty Blame! 3h! 
ETE CTS Se ee ee, Ae | eS a ees nnn yr hc, Sn ane Oe 388, 389 
SN ta a scat im NE Sd as leaps thle eee ctcaaechUcbscos oes me we ys eet OSS 389, 390 
eg ELS RVAER. CUA iped TCM eee OMNIA COMMA sce EEPROM Oo ren ERE MILE RLS 377-379, 381, 383 
ISTIC ee 0 (4 ay a) SA) ieee Le ORR aNRe On LRM ED ILM OMMCONSOMSUMUN A oF 4 5 451, 452 
tl an: ot Lame 8) ATMs ee Oe ewe ae Cas eee Ae Me 388 
“BSE ECE SA CRA Se RES eS Om ED el RU RRP RCE IOP RRM SENSEI, os en, ard, 378 

PAViMents FOP: cacctatecrontcosesctscevnces sch OR a, ele sen) pepo ition aye Daren as 389 
ET hE Raa melee Aion SIV NLEN ASS ESS) OE OEE OMAR CN LY ME 382, 383 
I GTC DS cit ctl te nt da een nce tele he teadlnanen ein tsctoneen EE FAM ae cine. torn clot [pene 382 

a ET Ea SA ae oe nen Seen OTE a Ses SURO RROD Coe ern cee 546 

TC ae | ok ONS a ea ELE NTE RNORE NUTR tN: Mer. ily 573-575 

Bite sale (eich ke ee ee ee a eee 646 

REIS eri A Pd TCS ieee ee eect screen snceeicresbanect nee gs a , Senate 363, 364 

Pipe (see also Culverts): 

WEEP yaVERT Ts v2] A a\ 18) (0) em Gan CROP RMON TOR: AMMA ASL MMe WI MCnAMN ESE TM Menai SME nek dts he 647 
Aluminum corrugated metal pipe and aluminum arch culverts... 409 
Bituminous coated corrugated metal pipe and pipe arches................-2--2--.---0.2-eee eee 643 
Bituminous coated corrugated metal pipe for underdrains...............2.2-2-2-.----.-0000-e0eeeeeeeeeeees 644 
BRU AN EN ad Ecce cocked os see nig aa rec agile Nn aaa SU 641 
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Pipe—continued PAGE 
Catch basins, manholes and inlets; pipe or tile placed in masoOnry.............-..-.-:0+s:0-00-000+-+ 426 
SONA VD ULDGS, -icscascssconnatiindse aay canssuatipanbatesson cise blink bdbtead abatesdooot sti oeaneh cieetagiadoan th Deana a 641 
Bir Up OCA 1311558 acest ue teins gncnionner bea eadbaytabsoaeaeateiaeslicia steeds a ee ee 417 
Concrete.and. clay pipe and Aral nS...--cnnsniesenersscnscensa-ncincce =a MOO eee ge ele ae 641 
Corrugated: aluminum, pipe for underdrains...........-..0f2nbleu Uaimsed...olit, demesne 644 
Corrugatedimetal.pipe:and metal arch Pipe. cacisscienscensceustnnestecnercieie niet eee 405-408 
Corrugated imetalspipe, and pipe arches. .accesccnencena-nndunstenneant ot cM eee ee Eee 643 
Corrugated polyethyleme pipe scs ob. csnisentscacasccnaneversaecassansteheieo 391, 392, 417-419, 421-423 
Oulvert) pipesi(seeralso Culverts)...--.-.0-a+-..-. Wie ante ole see eae sae 391-396 
Installation of pipe: 
Inanew embankmesits. of ayia sltacl...cientsansccheuncnasentadassnntce teeth kent et Seen eee eles 400 
Intunderd tain Outhetss .cx.cicc-ncincosidieaseansnpisnnpnnannnseonconsatbyeneetes. mane ite hesieah Reset ree 418 
Irrigation pipers scot Ritts edvsieneconn DOE el op ee oe eee 153, 158 
Meatalpines atid Grains, )-sscssossncnnerasa-acainnnanassindsanessnssanssasaressnanaaanll cpa haute (ee? Stare meet 643, 644 
Nonsreinforcedycomerete and clay. nine... .3ccs5ansnaevnnstseastacaseaasececae eee ee 397, 398 
Qupalifu FEQUITe MEMIS..:ssisinscassanersassinenichishacnniciannanansennaananassasee ta REE eee eee, 641 
Perforated: 
IB iLUMINOUS NDCK DING, cciclcaceseestaasantt shstabastioesmcuppiabanebaciia-> itbentpecati eect eee eae 641 
TAO Ts tet C0 015 EN A OL Mere EEN DEMO RN RM 641 
PIMET CLE DID CLO RUIN STI LA LNG icrantasisscerieshinnisaalh ntupeencbetsorrie esterase eae eee 417-419 
1s CLR | 9 nce Le en Oe ORM MEME E ne sR 643, 644 
Pahiiny burhlonidet(P VC): pines. occ. ess) cadena lee cece 153-162 
Reinforced concrete: ibe niin scsi csscnaseestsndenciansnininnctiolninnre SLE ae a, 399-403 
GR yuvaal tye EC PREA TEINS ccna cence cence eaten dacsad cent rhs lene A ee 641 
Sewer (see Sewers) 
Structural plate. pipe..and, pipe arch, CULVELtS:..cccnsnet-ovncn-nncrnnenenrsscanessiebeteels eee. atti Atl 411-415 
Uederdrains.. nines for.(see_alsolnderdrains), 22 aetna 417-419, 641-644 
Weldedigseamless Stee] pipes aco k penis amoredniadosnoicercitevi vice ninlodtnnisaitstslandcessuoncuance ete eee 645 
Pipe and pipe fittings: 
RRNA OT SY SECIS strc cer cliaterectednn odd ciestenatalipnaa caste tebe aetecgaet tke 159, 160, 397 
EL CAPE Vg 74 UD NoL tte) (1 ee a RR TON RRS 702 
Pipe Waracbieils... Stem Mates a s-siscis iat cesancckipenihacbne telttaatoestb< tein tnbetccsadtoentacig tiers sac cana ene ne: aaa 673 
Pipéewines);abandoned,. removal and. disposal, Of .nin.ccncenncacesancsnmnsers-aneersasearsssiyrsevcnsecesnal eee ee 97 
Ep Liye tats mn bah ch catia les pe oa bn nda asap ae ec 15358858 702 
Pits 
Pe 6, ae a ee REAM TER Se ie 8 97 
Bib ye oi te cece seats ect eaknanetcans inna cineianccmnet te tien an Sere 105, 106 
Excamationvofilocalamaterials prequire ments ects acennaccoasnoonsannneaninemnaseneananestaae eee 33-35 
Pie Ciba orp nn Sehr i ih non el ace cttw mcnsclecebed eps eanlobocilannsite aoe un 20, 21 
Plans and specifications (see also Specifications): 
PUL CEN AUIS NR Becca gia eh aa ee Dk a 17218 
Available onyworkeatiaall tS secs d.couecst pak career tscsciesdadginentnnenreieeelaaoutacts ae ee 24 
Change insbyhéentractosn, sick mee os 5 cnn apegqrcenvs eens naanie pose 19 
Gonformuty cwithe!s. cater mba th Al aN ie ca acscctcosesciaceececmtebeeriec tae demchgeee 24 
horivte rit she finp Nek wa cee ccc gras bd cllerbas consis tacts sonnet eee 23 
SOntract moOdiiCatwon sek th i cette ree rinn cn ON EE eee 24 
Cioordinatoml Be oc accel ace pt tieennnn-onnmnnseeinendonsacnn tM pee 24 
Definitionsht.desc Pore secu wane Sb ee a i ee ahee 
Frrorssorsomissions antaweius dommamaniouils bon se lore batcoi os mete 24 
Examination..ofi...ssc..2)20_eo-bmeeier basinnitiderunosfoleoirahs bois aap POST! 
Intent Of. oc ncnecsisscnsttaniornsne ILA one) Iejeus balou bates jimi 24 
Interpretation. of aperaticus morFocet ch bic cpsseaneeiananchicmmcieans eal es ROL eee 23524 
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Plans and specifications—continued PAGE 
CTEF-OF-PPELEF EN CO ceaieret ceestiantecancstetenenccnsnerenvassamscueantutauinsemensesensacerc ELL ts UI 24 
Working drawings (see also Working GrawingS)..........-2..::::ss:sesescsesesseeesoeseesseteeesateneeeeeeaeoeeeees fa) 

PSPAT RIES CHO ELTHG  epetreetcan rs nar anentesssstrramernneninn ace qatdnsthaneees dahaeen denial dtemin rtetne sa anede athe nee cdanenteaaeesieee ee CEL 5 

TAN 4S DOCU Ot coreresticwesemesnetcncvercicerevern sseveratnnegtoncec qeleadeholthdaieeadeictedtoatecerveestamibiireesinbans Ol LM 46 

FIANIEP DOXKCS yA ANAS CAPT asacerscnctieceverzentrcusnadinscelsubortabcrsccweroshestdacterscesadaertrateh dere tb hieenteanctelved MLS 144 

ET ATICHAL- AF CAS ge bal MASGAD LIS oe cecnacicaczecosessoetreunndenehtbbatassaneaqucsrscetvicceradnwtornnhs oA PARAL eke 144, 145 

PND GL 5 CLE TION GB cx ccecc enna occu ote execu ass wesnat eeckohiialeeeihent.ntvtanatieinnchiecrrconee a benilina kite naiortd na LE AEG 145 

Plantmix: 

Bituminous base (see also Bituminous plantmix base).............-------------- 169, 170, 628, 629 
Bituminous open-graded surface (see also Bituminous open- 

eg CU Lele TY Ve cy IRN ert A vin CC AL ATS eRe MEMES AYER aT Gt 211-213, 629, 630 
Bituminous pavements (see also Pavements, bituminous plantmIx)...........22.222.----.-- 187-205 

Plants, landscaping (see also Planting areas; Roadside materials): 

GORTSB IVC AG OR oes es cessor cote nsceesteccseenee eneiapenereareererterrecnreeee Le. OR BMI o MIN iis 141 
Pstablish ment wr Ke mnsen caw nerende senna meravamenuatl Wal IT DR ANOUSa TT Bale D 149 
Ha nGHNS-ANd--SHIPP UNG: ccesxeasccesaicecuesvevetiaverabmegianlsimsescurenseensiescolecdhd HARA OLE. GUM a boct 142 
STIS DECLIOR MDE eretcsneraccacenaaerranisaccatantnssighit atin ict taeetbeatcebccenteresszctstonerteaecs kd MATE. DOO 142, 143 
BVT EE Chs Of RE ceca scrcaenviea tribe stealing aes tontbaducsorwnecenndtlvenisencsnccshinnioindatieah OE: 145, 146 
DULCE IAC ALLL Sesh bee DIZ TICS 0) lewooss gierasabararicnmepientins aetna snsat ap ccentantn ie caah Godan slits POEL EE 14] 
EEE ho ents eka eeltian  a eR ahh Ce AEN INE Oe NYRR ey 118.1% 9 147 
MRL acts daice wont eeepc si cietecesnaiegeleriimmhonr semen aaa acSesanimnties mente endat ett ae 141, 142, 699, 701 
ae IN GS eect cn en er tects coe iol epee bekneintedasorkles mtipaness Euteeal dpssie ise eee 148 
Pele LH SALUD BUY (LIN 2 ox cnevermevapnnsaxconpaveiova-eraneths ML Lee dd. MONEE. UD. SR 147 
BOS esa EOE LV cna aeticaei peasy tn adaraitinra ara enaeapee escheethernenis comics thee 143 
BPE) SALE LLG IT se ttisnel pesenrs eare wna os oe orate NOE aap edie opal recanicaravecedsiinnlbasnisiacentie 143 
ABE Isl bkpuscenvesies cn cinainxiun caine ciabatta viwilivin deh Neh sted. RE ENO'S. Beh Pea Tore Bis VaR, 687 
IGT) Shires wren emi emnxe ict winr cheats Lo ricoh IC cel sents dee te 147, 148 

Plates: 

PO Nag Wha 18 aey 8) pear een ener en dhe. aalbmnda Wie ate ob ae nde coke A eae S77 oa A eens 657, 672 
Ie) (tee eaemenercemmaen tte 23:0 Reet ham aaa aR esc tts. Be ARM near at sa Es decir abe ih arias Me 353 
SS ANAC eT a Ft ey AD IPEHAY a Uy tan | 1 oe = ae pment Peogssaraansi As rk = ean man iain in Se obama tanads- o S 673 

Ved FMC SF Reo 08 Cote pee ae eee yr “ae quam i i Ream abel gh ine mo cer bet mapa etn aoa heme bater een 74 

PS Wiel FOL MIS mee T Cte SITU tt DeSean retreats. etree 2 Maen oie remead renee cmteseearee eats 283 

PHCUM ate IT ed CONTACTS ANC TOMOIS tt scree vermin te ere tet ves soe acne LPP 2tM9o7t 198 

Pneumatically placed concrete mortar: 

TES P19 Lag a UE | 826 0 torrananoe ee cntte nt one tppereier sine oanaec seamenetwyes, aemea omens cre, ide. ate 602, 603 
bs SAL WW | memes nce cesar. panrrmebemamerer nessa sinrcacntaet Yuet ben Pineiro Bat a RB td a 601 
OR TAAL UN Cepaces eater peatecemme fembetthrion-cernien eens tunica ink ns Padi Sec, ter ie he a io 603 
DR Ae Nei 2a a8 a a ne ae ete tee, Sa ies Be Se ee ps ee tL 601, 602 
IY Sees np ol thet TL? tontcaaimnmammynde tee petr ya sate neo a penitence mR bpd du le ba chee a ea 603 
|i) Ra (ne | Seneca eaeremlenmeemer emery mis at oreo pee eeeremrne mae harman meee thi MMM es Le 603, 604 
ja aL pt rakes as eee haem na ee pest ent a em me esis eeprom Rea Ee ea Ne 602, 603 
Riherratait ionrgot stop at Or ieeetemmtaesienceeettenedesiew ded ensanhesenceenermnsreormntinen dr eesa tine Were ake. meester ome 602 
eng hrc day Clie ele 871 9 A) beemnabeemeerene creer cet verreptenesteesreiwemaene elettaer ben les weet «sail a di 35"56 
Pollution control: 
Grinstructroncmethedse ttre ter pear teeny Sen apenreliee arene Rane cas MCN creep ceca 579, 580 
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